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An Appeal to Legislative Reason: 


Highways are not government subsidized; 
users paid more than the $13,000,000,000 
bill since 1931 in taxes. 


, Railroads pay a 1.4 per cent tax on a valua- 


tion of $25,000,000,000. 

Highway transportation pays a 4.5 per cent 
tax on a valuation of $22,000,000,000, or 
3.15 times more. 

Excessive taxation is beginning to affect the 
yield from motor vehicle revenues. 

50,000 communities in the United States have 
no rail facilities and are wholly dependent 
-on highway transport. 


N O one can quarrel with the rail- 


roads for asking equality of treat- 
ment. But when the railroads un- 
wisely seek to destroy highway trans- 
port through excessive taxation, all 
highway users must meet a common 
danger. The railroads are confusing 
the issue of wholesome regulation, and, 
while on the surface they are directing 
their campaign against commercial 
motor vehicles, their propaganda about 
road subsidies directly encourages 
new tax inroads on the 22,000,000 
passenger car owners who pay the 
major portion of the highway bill of 
the country. 

In a statement issued July 20, 1932, 
R. H. Aishton, Chairman of the Ex- 
ecutive Committee of the American 
Association of Railway Executives, 
asserted that the Federal and state 
governments had since 1921 subsi- 
dized motor vehicle users to the extent 
of more than $13,000,000,000. This 
statement is highly misleading, since 
it leaves the impression that these 
funds were provided from general 
taxes. Now, what are the facts? 

In the period 1921-1931, motor 
vehicle owners paid $7,600,000,000 in 
special taxes to state and local govern- 
ments. These taxes were simply motor 
tolls specially earmarked for highway 
maintenance and construction. Add 
to this $1,000,000,000 in road bonds 
issued by the states as a definite 
charge on the highway users, since 
they are to be retired from motor 
vehicle revenues, and it will be seen 
that motor owners directly shouldered 
$9,000,000,000 out of the $12,000,000,- 
000 road expenditures by the states 
and counties in that period. The fact 
of the matter is that the highway 
users have provided the capital for a 
permanent investment of billions of 
dollars for state and local highways. 

Now, let us look at the so-called 
Federal Aid subsidy. At the moment, 
Federal Aid is on a basis of $125,000,- 
000 a year, but special motor taxes 
are on a basis of $258,000,000 a year. 
Thus, the highway users are paying 
the United States Government at the 
rate of two dollars in Federal taxes 
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for one dollar in Federal Aid. It can, 
therefore, be fairly contended that the 
motorists as a class are now subsi- 
dizing the Federal government and 
caring for the great road interest 
of the latter in our national high- 
ways. 

The railroads claim a valuation of 
$25,000,000,000. On this valuation 
they paid $354,000,000 in taxes of all 
kinds in 1930. This was a tax of 1.4 
per cent per annum of the valuation. 
In the same year, motor vehicle prop- 
erty had a valuation of $5,500,000,000. 
On this, the motor vehicle owners 
paid $1,000,000,000 in special taxes, 
that is, gasoline taxes, registration 
fees, license fees, et cetera. This’ 
amounted to 18 per cent of the valua- 
tion or an annual tax 13 times as 
heavy as that paid by the railroads. 

It will be objected, of course, that 
the motor vehicle tax is partly a 
privilege tax for the use of rights- 
of-way owned by the states, while 
the railroads own the capital in their 
own rights-of-way. Let us, for the 
moment, concede this—although the 
highway rights-of-way were paid for 
in large part by the users—and in- 
terpret the motor tax in terms of the 
total investment in highway trans- 
portation, namely, highways, rolling 
stock, garages and terminals. This 
is estimated at $22,000,000,000. On 
the basis of this estimate, motor vehi- 
cle owners are paying 4.5 per cent 
on the valuation of highway transport, 
or 3.15 times the tax paid by the 
railroads. 

While the railroads are seeking to 
create the impression that highway 
users are not paying their way, the 
fact of the matter is that there is 
nothing in the history of American 
taxation that compares even re- 
motely with the pyramiding of taxes 
on the motor vehicles. At the present 
rate of motor taxation, Federal, state 
and local, the average motor vehicle 
is paying 175 per cent of its average 
value in taxes during its life period 
of seven years. This tax is already 
beginning to affect not only the use 
TURN TO PAGE 32, PLEASE 
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THE LEGISLATIVE WOLFE IS AN 






OBSTACLE TO | RUCK PROGRESS 


W wat is legislation and the 


threat of additional legislation costing 
truck manufacturers? What is it cost- 
ing the dealer and servicing agencies 
of the transport industry in lost busi- 
ness? 

Truck manufacturers wonder why 
equipment that must be worn out long 
since is not being replaced. They won- 
der why their dealers are not getting 
the sales. They wonder why their own 
branches can’t seem to deal in any- 
thing but flocks of “repossessions.” 

The answer is simple and will be 
found in the present apparent in- 
ability of the industry to shake itself 
of the spectre of confiscated invest- 
ments and businesses and the length- 
ening shadows that cloud the future, 
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because of the constant threat of ad- 
verse legislation in almost every state 
of the Union. 

Just this week in talking to one of 
the leading West Coast truck distribu- 
tors, one of the outstanding successes 
in the business, the full significance 
of the present legislative battle be- 
tween highway and rail transport dis- 
closed itself in a new light. He said: 
“We can not longer sell a truck on 
the basis of its apparent earning 
capacity.” 

Truck salesmen have been schooled 
for years in job analysis and fitting 
equipment to the customer’s require- 
ments on the basis of the earning 
capacity of the equipment. This has 
always been the logical approach. It 


And to Beat It Off Coopera- 


tion of Every Manufacturer 
and Employee in Truck and 
Allied Fields is Necessary 


By RALPH J. STAEHLI 


Secretary, Allied Truck Owners. Inc., 
of Oregon 


has justified more sales than any other 
approach and most logically. 

With that gone as a sales founda- 
tion how far is the truck market 
curbed? What is the prospect for 
dealer and manufacturer when the 
basic justification for truck invest- 
ment can no longer stand as the 
underlying motive for the purchase 
and the sale of a truck? 

Yet, this is actually happening and 
will continue to happen until the in- 
dustry in all its branches from manu- 
facture to operation makes up its mind 
that the uncertainty of the future re- 
garding weights, lengths, trailers, 
hours of drivers, permits and taxes 
and the host of other ideas that fill 
the papers are quieted or disposed of 
or until the man on the road who faces 
the gun of competitive legislation 
knows that back of him is an allied 
industry. 

If this condition which is stifling 
markets were true of but a limited 
part of the truck field, it would not 
be serious. It is easy to assume that 
only this or that limited group is af- 
fected. The fact is that all truck usage 
is under the gun and that the private 
owner is as much affected in his de- 
cisions as is the for-hire carrier. For 
proof you have only to scan the fol- 
lowing list of items which are the 
subjects of legislative discussions in 
practically every state in the Union: 

Restriction of trailers; weight re- 
strictions; length restrictions; nar- 
rower widths; braking systems; hours 
of employment for drivers; permits 
and franchise requirements; operating 
restrictions; limitations as to classes 
of service; open and closed roads to 
certain kinds of traffic; higher license 
taxes; mileage or gross revenue tax 
changes; commodity restrictions; rail- 
road competition on the highways. 

And yet, one manufacturer wrote me 
TURN TO PAGE 24, PLEASE 
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FARMERS SEE | RUCK BURDENS 


AS SHACKLE ON AGRICULTURE 


Will Oppose All Legislation 
That Would Deprive Them 


of Transportation Economies 


Made Possible by the Truck 


By O. M. KILE 


Agricultural Economist, Washington, D. C. 


ie farmer is entitled to the best 
and most efficient, as well as the 
cheapest, transportation that modern 
invention and development can bring 
to him,” said Louis J. Taber, Master 
of the National Grange, in his address 
before the annual session of that body, 
at Winston-Salem on Nov. 16, 1932. 
He continued: 

“We cannot favor a program of 
taxation or regulation that seeks to 
stabilize at high levels transportation 
costs. Rather than put unnecessary 
restriction on truck development, it 
may be well to relieve the railroads 
from restrictions and red tape which 
hinder them from meeting competi- 
tion.” 

This is, briefly, the attitude of the 
farmer on the present very pertinent 
question of the relationship of motor 
transportation to rail transportation. 
As further evidence of this I quote 
from a recent article by Chester H. 
Gray, Washington representative of 
the American Farm Bureau Federa- 
tion: 

“It is my firm belief that the 
farmer must call a halt on these 
tendencies (excessive gasoline taxes 
and unnecessary restrictions) or he 
will let slip his great opportunity to 
get cheaper and more convenient 
transportation for the products of his 
farm and the supplies he needs on his 
farm. 

“Farmers hold no brief for buses 
and trucks, but they want newer 
methods of transportation as they de- 
velop to be free from the incum- 
brances which the older methods are 
troubled with. If there is opportunity 
to get cheaper rates from the use of 
buses and trucks, farmers and others 
want such cheaper rates.” 

During the past ten years the mod- 
ern motor truck has made for itself 
an indispensable place among the bet- 


The Commercial Car Journal 








«* 
«? 
«** 


- 
«* 


<t 
a 
« 


ter farmers of the United States. 

The census of 1930 reported over 
900,000 motor trucks on farms, and in 
the two years since that survey was 
made, according to sales records, this 
number has been increased somewhat 
even in spite of the poor economic 
conditions prevailing throughout the 
nation. 

While farm leaders realize that they 
must continue to depend on the rail- 
roads for the long hauls and for the 
transportation of most of their bulky 
products, and are therefore concerned 
over the present financial difficulties 
of the railroads, they are not in the 
least impressed by the arguments of 
those who maintain that higher cost 
factors should be laid on the trucks 


in order to “equalize conditions of 
competition” for the railroads. In 
fact, they criticize the railroads for 
keeping general freight rates at ap- 
proximately 155 per cent of the pre- 
war level, while farm crop prices are 
only about 50 per cent of pre-war. 
Neither are farm leaders impressed 
by the alarm spread by the railroads 
to the effect that motor traffic is “sub- 
sidized”—that the taxpayer is paying 
for the roads. In the first place, the 
farmer remembers that he has him- 
self been a heavy taxpayer for a good 
long time. He sees in the cheaper 
transportation afforded by motor ve- 
hicles a chance to get back some div- 
idends on his many years of tax in- 
vestment. In the second place, the 
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better informed farmers know that 
motor vehicle users are paying out of 
license fees and gasoline taxes the 
bulk of all the present annual costs 
of building and maintaining the hard 
surfaced roads, as well as making 
contributions toward the construction 
of the county and local roads. In 
many states farmers are undertaking 
to see to it this winter that a larger 
percentage of these funds are spent 
on the county and local roads and local 
taxes thus somewhat relieved. 

The railroads’ argument that motor 
vehicle owners should pay something 
additional as a contribution to gov- 
ernment, falls flat in the farmer’s 
mind when he thinks of the terrific 
property taxes he pays, including 
property taxes on his automobile, 
truck, tractor and garage. 

Farm leaders will insist that proper 
restrictions on size, weight and speed 
be adopted and enforced; they are 
willing to ease up on some of the re- 
strictions on the railroads that may 
be limiting their field of usefulness or 
their ability to economize and give 
lower rates; but they have every in- 
tention of fighting to the limit any 
legislation tending unnecessarily to 
restrict the use of motor vehicles or 
to lay needless burdens of expense 
upon them. 

Farmers have found the truck a 
real friend and valuable servant in the 
business of trying to wring a living 
from the soil. Motor trucks, large 
and small, are used for many tasks 
around the farm but their greatest 
value has been found to be in handling 
the farm products and getting them 
to market, elevator, warehouse or port, 
in the most economical manner and 
with the least amount of difficulty or 
delay. 

Growers of fruits and vegetables 
have found that the motor truck puts 
them in touch with many more mar- 
kets than were available to them with 
the horse and wagon or via the freight 
or express train. Many commercial 
apple growers, for instance, find that 
they are often able to truck their 
fruit direct from the local packing 
plant to nearby cities and towns, sell 
it at a moderate price and make great- 
er profits than by sending the entire 
crop to the larger cities in carload lots. 


Trucks Greatest Factor 


Transportation costs are, and have 
always been, one of the greatest fac- 
tors in marketing farm products and 
the motor truck tends to simplify as 
well as cheapen this step in marketing. 

When a grower or shipper uses a 
motor truck to transport his products 
to the markets he eliminates at least 
two handlings en route, as compared 
with shipping by rail or boat. He 
sees his products loaded onto the car- 
rier which will deliver them to the 
final destination and he can have com- 
plete control over them all the way if 
he chooses, by accompanying the 
truck or, better still, by owning and 
driving his own truck to market. 
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Fresh vegetables and fruits can be 
left in the field or orchard much longer 
than if they are to be shipped by other 
means of transportation, and yet they 
will arrive on the market earlier and 
therefore in much better condition. 

Evidence of the usefulness and 
adaptability of the truck to the farm- 
er’s needs is found in the ever-increas- 
ing arrivals of produce by motor 
truck at our city markets. At Phila- 
delphia the fruits and vegetables ar- 
riving by motor truck in August and 
September, 1932, were more than 
twice as great as those arriving by 
rail, according to reports of the 
United States Department of Agri- 
culture. Motor trucks hauled in 38 
per cent of all the fruits and vege- 
tables received at this market on 
which any record could be kept, during 
the first ten months of 1932. Many 
truck-loads brought in by farmers 
which were delivered direct to re- 
tailers or consumers were, of course, 
not included in the reports mentioned. 
This is at least 20 per cent more than 
were trucked to the Philadelphia mar- 
ket during the same period of 1931. 
Motor truck receipts of fruits and 
vegetables at New York markets in- 
creased 28 per cent in 1932 over 1931. 
Three times as much fresh farm pro- 
duce arrives at Los Angeles in motor 
trucks as is received by any other 
means of transportation. 


Increased 500 Per Cent 


Surveys of all the important live- 
stock markets during the past few 
years also show a steady increase in 
the percentage of livestock of all kinds 
arriving at the market by motor truck. 
The total shipments of livestock to all 
markets throughout the United States 
by means of motor trucks increased 
500 per cent between the years 1920 
and 1930. Approximately 3,000,000 
tons of livestock were trucked from 
growers to 16 important markets in 
the United States during 1931, accord- 
ing to the National Livestock Market- 
ing Association. 

Many local shipping associations 
have purchased trucks and _ hired 
drivers to operate them in order to 
give their farmer members the best 
possible cooperative marketing service. 

The natural desire of the average 
American for independence of action, 
as well as speed, is one of the most in- 
fluential factors governing the use of 
the motor truck in marketing live- 
stock and other farm products. By 
truck the farmer can get his products 
to market at the exact time he chooses 
and can go in much less time than is 
necessary when shipping by rail. And, 
not the least important by any means, 
he can get his money the same day. 
He can get to market within a short 
time after receiving the market quo- 
tations by radio or telephone if de- 
sired, or this same information may 
warn him to hold his stock or other 
products off the market for a time. 
He can go to market leisurely between 


the light of two days if he wishes, 
thus saving livestock from weight loss 
and the danger of overheating, and 
also enjoying the freedom of an un- 
crowded highway. Such use also 
makes the truck available for other 
uses during a part of the daylight 
hours if desired. 

Vast amounts of cotton are hauled 
by motor truck each year from the 
cotton belt to Galveston, New Orleans, 
and other ports along the Gulf and 
South Atlantic coasts. Cotton seed, 
too, is being trucked direct to oil mills 
in ever-increasing tonnage, saving 
time and money for the cotton planter. 

Transporting milk and cream by 
motor truck is a well established busi- 
ness and some large cities depend al- 
most entirely upon glass-lined tank 
trucks for their daily supply of milk. 
Of course these are not “farm” trucks 
but they are filled with the product of 
the farmers’ work. Many dairy 
farmers find the motor truck in- 
dispensable in getting their cream to 
the creamery. In some neighborhoods 
this business is, of course, handled 
for the farmers by regular trucking 
companies that operate cream collec- 
tion routes on regular schedules. 

Poultry and eggs are also important 
cargo transported from producer to 
consumer all the way by motor trucks. 

In many sections of the United 
States there are now established egg 
routes and packing plants depending 
entirely upon the motor truck for 
their existence and their ability to 
operate. Trucks owned by these 
agencies—oftentimes a cooperative 
organization of farmers—cover the 
entire section from which it is de- 
sired to collect fresh eggs, running on 
regularly scheduled routes, picking up 
fresh eggs direct from the farms 
designated to produce eggs for that 
particular agency and taking them to 
the central packing house. After in- 
spection, grading and packing, larger 
trucks rush these guaranteed fresh 
eggs to the large consuming centers, 
providing a high quality product at a 
reasonable price. Without the motor 
truck such efficiency could not be ap- 
proached, particularly in the matter 
of concentrating large quantities of 
fresh, good quality eggs at the pack- 
ing plants. 


Big Egg Shipments 


Twenty-two per cent of all the eggs 
reported to the United States Depart- 
ment of Agriculture as received by 
dealers at Chicago during the first 
ten months of 1932, arrived by motor 
truck. Of course many more truck 
loads of eggs went to local grocers, 
markets, brokers and others but were 
not reported to the government agents. 
Motor truck receipts of eggs at New 
York increased 33 per cent during the 
first ten months of 1932, as compared 
with the same months of 1931. 

Large quantities of live poultry al- 
so are received by motor truck at all 
the large markets. 
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By G. LLoyD WILSON 


University of Pennsylvania 


1. term “coordination” means 
the bringing of all types of carriers 
into an orderly basis of relationship 
and the combination of the various 
types of carriers into unified and har- 
monious action. It means. the adop- 
tion and adaption of motor carriers 
into a general system of transporta- 
tion in which each type of carrier has 
its place determined by its peculiar 
efficiency to perform certain types 
of transportation services. It does 
not mean the domination of motor 
transportation by other types of car- 
riers, nor does it imply the stultifica- 
tion of the usefulness of motor trans- 
portation or regulatory bodies which 
would subordinate the motor carriers 
to a position inferior to other agencies 
of transportation. 

The coordination of motor transpor- 
tation with other forms of transpor- 
tation can be effected in several ways. 
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First, through the direct ownership 
and operation of motor vehicles by 
railroads, electric railways, or steam- 
ship lines, to supplement, extend or 
improve the transportation services of 
these carriers. Second, motor vehicles 
may be owned and operated by sub- 
sidiary companies controlled by parent 
railroad, electric railways or steam- 
ship companies. Third, motor vehicles 
may be used in coordinated transpor- 
tation services, the vehicles being 
owned and operated by motor trucking 
companies which act as agents for 
railroad, steamship or electric rail- 
way companies. Fourth, and finally, 
coordinated motor transportation serv- 
ices may be established by joint 
through-route-and-rate arrangements 
between motor carriers and railroad, 
electric railway and steamship car- 
riers. 

The form of ownership and control 
is material, the essential feature of 
coordination is that the motor vehicle, 
railroad, electric railway and steam- 
ship lines are fitted together as parts 
of an integrated system 
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COORDINATION OF I RANSPORT 
| SERVICES AS IT STANDS | ODAY 


a 
a 


THE ADVANTAGES OF 
COORDINATION 
The advantages of coordination, 
in the true sense in which the term 
is used, should accrue to three 
groups: first, to the rail or other 
older established carriers; second, 


to the motor transport carriers, 
and third, to the public. 


Coordination benefits these inter- 
ests by: 


1. Providing a better working re- 
lationship among the carriers. 
Eliminating mutually destructive 
competition. 
3. Enabling each type of carrier to 
be used for the services in which 
it is relatively efficient. 
Improving the door-to-door 
speed of transportation services. 
Reducing loss and damage of 
goods. 
6. Reducing the total costs of 
transportation. 
7. Simplifying the arrangements 
for transportation services. 


4 


5 


It is impossible to estimate the exact 
number of motor carriers or motor 
vehicles used in all forms of coordin- 
ated transportation service, but the 
number is steadily increasing. The 
following figures indicate the progress 
that has been made in the past half 
dozen years in the use of motor trucks 
by steam railroads: 


Number 


of Railroads Number Trucks 


Year Using Trucks Operated 
1926 20 1600 
1927 30 3300 
1928 45 4900 
1929 55 5900 
1930 60 7000 
1931 85 10000 


These figures do not take in con- 
sideration the fleet of between 9000 
and 10,000 motor freight vehicles 
operated by the Railway Express 
Agency, Inc., a corporation, the capi- 
TURN TO PAGE 56, PLEASE 


Five forms of railroad-highway coordination. 
The top and center views show the ferry 
truck service of the Chicago North Shore 
and Milwaukee Railroad. Loaded trailers or 
trucks are locked on flat cars. The left cen- 
ter view shows a loaded container of the 
N. Y. Central being transferred to a truck. 
The Pennsylvania Railroad uses both the con- 
tainer and trailer body service; the latter 
type is shown at the right. The St. Louis 
Southwestern Railway Lines (lower view) 
uses trucks in its Blue Streak service to re- 
duce station stops per run 
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RESTRICTIVE REGULATION 


WON'T BENEFIT PUBLIC 


Wears the legal technicalities 


which arise in connection with the 
various statutes or proposals for legis- 
lative regulation of motor carriers are 
primarily of interest to lawyers con- 
cerned as specialists in these problems, 
certain practical considerations which 
should be considered in forming opin- 
ions as to the advisability of the en- 
actment or modification of such legis- 
lation may be worth setting down. 
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At the outset it should be made clear 
that we are here talking of regulation 
in the sense of control by the State 
of the right to engage in the business 
of motor carriage and of the details 
of conducting such a business, with 
respect to rates, service, accounting, 
financial responsibility and the like— 
in short, with the relation of the 
carrier to his customer. We are not 
discussing control by the State of the 


By LARUE BROWN 


Attorney-at-Law 


RUCKS give all industries service of a 

precise kind and at the precise time 
desired at a cost far below that offered by 
any other transportation service available. 
Regulation to be effective must be uniform 
but uniformity will destroy the individual 
characteristic that makes the truck such a 
valuable factor in industry. 


Regulation should be in the public interest 
to promote highway transportation facilities 
and not for the purpose of truck repression 
to further the interests of other carriers. 


The cost to the taxpayer of administrating 
a system of supervision to control the opera- 
tion of motor vehicles owned by 2,500,000 
owners would be tremendous, not to say 
impracticable. 


Burdens which restrictive regulation will 
impose upon industry, the truckman who 
operates them and the taxpayer who pays 
the costs of bureaucracy certainly are placed 
in the public interest. 


physical characteristics er method of 
operation of the vehicle. 

Nor are we here discussing, in any 
detail, regulation in either sense of 
motor bus operation. Such operation 
is of necessity the furnishing of mass 
transportation and is a service in 
whose conduct individual necessities 
or convenience and individual bargain- 
ing can have no place. Since the serv- 
ice performed by the motor bus is 
essentially a regular common carrier 
service regularly conducted between 
fixed termini by a relatively small 
number of operators, it is of a char- 
acter which lends itself without too 
serious strain to the control of uni- 
form regulation. There is general 
agreement that there are certain pos- 
sibilities of advantage from regula- 
tion of an essentially non-flexible type 
of service which may outweigh the 
difficulties and expense of effective 
enforcement of such regulation. With 
this view, there is no occasion to 
differ. 

Where, however, it is proposed to 
subject motor truck service to similar 
control, very different considerations 
apply. Except as to strictly common 
carrier regular route service which 
comprises less than 6 per cent of all 
truck service, it is plain that the great 
economic advantage which the motor 
truck has been able to give to in- 
dustry has been the provision of in- 


dividual service of the precise kind 
TURN TO PAGE 16, PLEASE 
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A PLAGUE OF TAXATION 


ENACES MOTOR. | RUCKS 


By STEPHEN D. BRYCE 


National Automobile Chamber of Commerce 


EGISLATURES of 44 states will meet in 
1933. 


Opponents of highway transportation 
have already prepared measures to strangle 
motor transportation with excessive taxation. 

Their argument that motor transport is 
subsidized is not tenable in the light of these 
important facts: 


(1) Special taxes paid by owners of 
trucks in 1932 exceeded the total tax 
paid by railroads on their freight and 
passenger operations. 

(2) Total special taxes paid by all high- 
way users for the same period were 
approximately four times the aggre- 
gate tax credited to rail operations. 

Automotive interests must meet the chal- 

lenge with organized resistance and an in- 
formed public. 





= figures on motor vehicle tax- 
ation in 1932 are not yet available. 
However, data from the U. S. Treas- 
ury Department, the Bureau of Pub- 
lic Roads, the treasury departments 
of the various states, and other offi- 
cial sources have already established 
the fact that the total taxes collected 
by national, state and local govern- 
ments from motor vehicle owners ad- 
vanced to a new all-time high of ap- 
proximately $1,085,000,000. 

Of this amount, it is estimated that 
motor vehicle taxes collected from 
owners of the country’s fleet of 3,231,- 
000 trucks (representing 13 per cent 
of the total motor vehicle registra- 
tion) aggregated $290,000,000, or, 
more than 27 per cent of all motor 
vehicle taxes. 

At this point, it should be men- 
tioned that the latest monthly reports 
of the Interstate Commerce Commis- 
sion have established the fact that 
total tax payments by all Class I 
railroads during 1932 did not greatly 
exceed $260,000,000. 

On this basis, it becomes evident 
that in reality the annual tax pay- 
ments of highway users which Colonel 
Thom and his associates are so anx- 
lous to ignore amounted to four times 
the taxes of all Class I railroads. In- 
cidentally, these motor vehicle taxes 
represent almost double the amount 
which vehicle manufacturers received 
for their combined 1932 output in- 
cluding 181,000 units which were ab- 
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sorbed in markets outside of the 
United States. This astonishing cir- 
cumstance might well give rise to 
speculation as to whether the vehicle 
manufacturers or Government re- 
ceives the greater share of the high- 
way user’s dollar. And, well it might. 

Another interesting comparison 
suggested by these figures reveals that 
owners of trucks paid in taxes on their 
vehicles an amount greater by at least 





thirty million dollars than the total 
taxes paid by all railroads! Yet, the 
total operation of all trucks during 
the year, assuming that the ratio for 
the preceding year (the latest year 
for which adequate figures are avail- 
able) accounted for a freight, com- 
modity and merchandise movement of 
less than one-twentieth of the gross 
revenue ton-mijleage moved by the 
TURN TO PAGE 16, PLEASE 
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Restrictive Regulation 


Won't Benefit Public 


CONTINUED FROM PAGE 14 


and at the precise time desired by the 
shipper at a cost which, considering 
the factors of time and convenience, 
is frequently far below that offered 
him by any other form of transpor- 
tation service available to him. 

Regulation to be effective must 
necessarily tend to destroy this great 
service to American industry. Its 
practical difficulties in a country in 
which 2,500,000 individual operators 
each own a single vehicle are in any 
event so great and complex as to make 
efficient control almost impossible. 
These difficulties would be immeas- 
urably increased if any thorough- 
going attempt were made to permit 
individual treatment by operator and 
shipper of their individual problems. 
Regulation which accomplishes any- 
thing more than the gathering of in- 
formation must tend in the direction 
of uniformity. Uniformity must tend 
to destroy the great advantage to the 
shipper which has resulted in his in- 
creasing recourse to this agency of 
modern individual transportation. 

The shipping public may well con- 
sider this fact. It should also con- 
sider another necessary effect of regu- 
lation in the form now becoming popu- 
lar. Texas lately provided: 


1. That truckmen may be re- 
fused the right to do business 
under private contract with 
shippers if in the opinion of a 
State Commission the effect will 
be to impair the efficiency of 
“existing common carrier service” 
—including railroad service. 

2. If a truckman is permitted 
to do business under private con- 
tract he must charge as much as 
the common carrier does for simi- 
lar service. 


In short, the individual service 
which many shippers have found of 
great value to them may be taken 
from them at the diseretion of a pub- 
lic administrative board. Even if it 
is still permitted its price will be, as 
indicated by Texas experience, sub- 
stantially raised to the shipper and 
the rate is no longer to be fixed upon 
considerations of the cost of the serv- 
ice to the operator or its value to the 
shipper, but upon considerations af- 
fecting “other common carriers.” 

But this is not all. The small shipper 
may then have to give up this indi- 
vidual service or pay an excessive 
price for it. His powerful competitor, 
however, has no such hard choice. He 
can buy or lease his own equipment 
and thereby increase his competitive 
advantage. There is here a funda- 
mental problem of national economics. 

It should be plainly understood that 
state control of this type represents 
the end to which the efforts of those 
who advocate “regulation” are more 
and more tending. Plainly it is the 
type to which the principal advocates 
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—those who believe it desirable “to 
restore traffic to the rails”—will find 
most conducive to that end. The Texas 
statute has already been imitated in 
more than one state. 

It is unnecessary to deny that regu- 
lation, at least of the common carrier, 
regular route, truck operation may 
have some theoretical advantages pro- 
vided the free use of individual serv- 
ice is preserved to the shipper who 
needs it. It may, however, be laid down 
as a fundamental proposition that 
whatever regulation is imposed should 
be in the public interest to promote 
the sound development of highway 
transport facilities and not for the 
purpose of repression or strangulation. 

Yet such repression or strangula- 
tion is in many cases an avowed, and 
in nearly all cases an implicit, purpose 
of those who seek and defend this type 
of regulation. In fact, the whole legal 
support of the recent discussion of the 
Supreme Court sustaining the Texas 
legislation seems to be that its effect 
will be repression—if not strangula- 
tion; that it will reduce the number of 
vehicles on the highways and thereby 
tend to preserve the highways. 

The engineering support for this 
contention, where modern highways 
are concerned, seems, if one accepts 
the conclusions of the U. S. Bureau 
of Public Roads, rather slender. More- 
over, the loss of maintenance revenue 
—in gasoline and other taxation— 
from the trucks thus driven off the 
roads must more than offset any pos- 
sible savings in maintenance. 

A more serious off-setting factor 
from the point of view of the taxpayer 
is the cost of administering a system 
of police supervision necessary to con- 
trol the operation of millions of 
vehicles by millions of individuals. In 
the opinions of many, railroad regula- 
tion itself has not been a success com- 
mensurate with its enormous cost. Yet 
85 per cent of the railroad mileage is 
controlled by 15 systems and there 
are 2,500,000 individual truck owners 
who own one vehicle each. 

It is manifest that the railroad 
problem is a major problem of funda- 
mental importance to the country. It 
is by no means so clear that the in- 
fluence of truck competition is a major 
factor in that problem. Railroad sta- 
tistics relating to current operations 
must be read in the light of general 
business conditions. But the Interstate 
Commerce Commission has estimated 
(Docket 23,400) that in 1929 the 
trucks moved, in intercity traffic, 
about 6 per cent of the tonnage moved 
by rail. Nor does the railroad answer 
that this was “the cream of the busi- 
ness” seem very convincing in view 
of the further finding that this truck 
movement amounted only to about 8 
per cent of railroad freight revenue. 

As a matter of fact, the tonnage 
moved by truck was in large measure 
less than carload short-haul traffic 
which, because of the heavy propor- 
tion of terminal and accounting ex- 
pense, yielded very little net revenue 
to the rail carrier. As a further matter 


of fact, much of the intercity traffic 
handled by truck was traffic which was 
not competitive with the railroads and 
of that which was competitive, a very 
large part was carried by privately 
owned and operated trucks. 

It follows that the case for restric- 
tive regulation is far from being 
proved by alarming assertion as to the 
effect of the truck upon the investment 
of the railroad security holders. On the 
other hand, the burdens which it will 
impose upon industry which uses 
trucks, the truckman who operates 
them and the taxpayer who pays the 
costs of bureaucracy, attest that the 
proposition of such regulation is not 
consonant with the public interest. 

It should also be borne in mind by 
those considering the problem that 
the end which is sought by the rail- 
roads in their agitation for restrictive 
legislation of motor truck service will 
be only partially served when the 
carrier for hire is driven from the 
highways. The next and obvious step 
will be an effort to limit in like manner 
the privately owned truck used ex- 
clusively in the service of its owner. 

Once the country is committed to 
the principle of controlling all traffic 
movement by legislation and not by 
competition, we shall be embarked 
upon an experiment whose complica- 
tions and end no man can foresee. 





A Plague of Taxation 
Menaces Motor Trucks 


CONTINUED FROM PAGE 15 


rail facilities! In other words, rail- 
roads handling more than 20 times 
as much revenue traffic as the trucks 
paid in taxes 30 million dollars less 
than was paid by their “competitors”. 
Nor, should it be overlooked that the 
$260,000,000 tax bill estimated for 
the railroads represents the taxes paid 
on passenger, as well as freight traf- 
fic. To obtain an accurate comparison 
of taxes paid by railroads and trucks, 
we would be justified in considering 
only that portion of the railroads’ 
tax payment represented by their 
freight operations. 

It is also important to remember 
that the truck statistics just cited em- 
brace all trucks, of which something 
more than 75 per cent are 11-ton, 
light-duty type used so commonly by 
neighborhood merchants, small fac- 
tories and farmers in services con- 
fined to very limited areas. 

Perhaps the most potent statement 
of the trucks’ case with respect to 
taxation is that of Thomas H. Mac- 
Donald, Chief of the U. S. Bureau of 
Public Roads, who, in his appearance 
before the Interstate Commerce Com- 
mittee, testified, “In my judgment, the 
heavier trucks and buses by the higher 
tax which they are paying, and par- 
ticularly through the collection of 
gasoline taxes, are fully meeting all 
excess costs of (highway) construc- 
tion, due to the increased thickness (of 
pavement) that is made necessary for 
their heavier loads.” 
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‘TRUCK LEGISLATION SHOOTS Up 
FEDING THE PUBLIC 


COST OF F 


This statement of the importance of 
trucks and the effects of truck restrictions 
and taxation in the Kroger Company's op- 
eration may be considered typical of every 
chain and independent food store in the 
country. It shows clearly how unreasonable 
truck legislation affects the purse of every 
voter. 


lar Kroger Grocery and Baking 
Co. operates a large grocery chain in 
the Middle Western section of the 
United States, from Pennsylvania on 
the east to Wisconsin on the west, 
Oklahoma City on the southwest to 
Virginia on the southeast. 

This company finds it absolutely 
essential in its operations to use the 
most efficient form of motor transpor- 
tation in distributing its merchandise 
from warehouse to stores, that is, a 
service that must under all circum- 
stances be handled by motor trans- 
portation and could not, under any 
conditions, be accomplished by rail- 
road or other means, inasmuch as the 
stores are located short distances 
apart and extend out for 50 or more 
miles from each branch warehouse. 
Door-to-door delivery is therefore of 
much importance and the success of 
the entire operation is dependent to a 
considerable degree upon the freedom 
with which reasonably sized vehicles 
with reasonable loads can be operated. 

This company ships approximately 
55,000 cars of freight by rail each 
year, and distributes this from ware- 
houses to stores by truck. 

We are therefore intensely inter- 
ested in a satisfactory settlement of 
the controversy of the railroads and 
highway users on a just and satisfac- 
tory basis. 

Economical distribution of merchan- 
dise to 4758 stores in 17 states requires 
the effective coordination of all forms 
of transportation. We have found 
that the motor truck is a vital part of 
this distribution machinery. 

We have 21 concentration ware- 
houses in 13 states. Each warehouse 
serves a group of individual stores 
ranging from 72 to 689. The trans- 
portation problem is one involving 
exactness in schedule, care in handling 
and economy. Railroads and water- 
ways carry merchandise to these con- 
centration points in economical heavy 
tonnage lots. 

The motor truck is essential in the 
distribution of merchandise from the 
warehouse to the stores. This prob- 
lem is one of handling efficiently many 
types of merchandise to widely scat- 
tered stores. The daily delivery of 
perishable merchandise to thousands 
of stores can only be accomplished 
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By COL. C. O. SHERRILL 


Vice-President, The Kroger Grocery 
and Baking Company 





Kroger Grocery Stores: 
Ship 55,000 cars of freight by rail each 
year 


Distribute this merchandise to 4758 stores 
in 17 States by truck 

Find that daily delivery of perishables can 
only be accomplished economically by trucks 

Estimates that restrictive legislation could 
easily increase truck hauling costs 25 per 
cent. 


economically by the use of trucks and 
trailers. 

Restrictive legislation is of vital 
interest to us, as its immediate effect 
is to increase our cost of distribution. 
The term “restrictive legislation” is of 
two types with reference to distribu- 
tion cost: 


1. Legislation that restricts the total 
payload that can be hauled by 
limiting gross weight, axle 
weight, length, width and height. 

2. Legislation that imposes addi- 
tional taxes. 


Both of these forms of legislation 
increase transportation cost. Re- 
striction of payload very often is the 
most important factor in the increase 
of trucking cost. An example will 
clearly show the effect of this form 
of legislation. Under the former 
highway laws in one state, we were 
allowed a total gross weight of 40,000 
pounds on a tractor-semi-trailer. Now 
a new law limits our gross weight to 
30,000 pounds with a tractor-semi- 
trailer. There has been a decrease 
in payload of approximately 5000 
pounds. On a haul of 200 miles, this 
would amount to an increase in cost 
per cwt. of 4 cents, which is an in- 
crease of more than 25 per cent in 
cost. This amount of restriction in 
payload is not more drastic than that 
which is proposed in many states. Its 
effect on distribution cost is enormous. 

It is recognized that motor trans- 
portation must carry its fair share of 
state highway construction and main- 
tenance. The amount of taxes paid by 
motor transportation is assuming 
huge proportions. In many states 
trucks now pay the following taxes: 

1. State gasoline tax. 

2. Federal gasoline tax. 

3. State license tax. 

4. City taxes. 

5. Mileage or ton mile tax. 

6. Interstate license tax. 

7. Federal tax on transportation 

equipment (trucks, tires, tubes, 
etc.). 


The amount of these taxes is con- 
stantly increasing. In some states 
increased taxes have added three to 
TURN TO PAGE 36, PLEASE 
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BY HIGHWAY USERS 





1929 


1931 


BY CLASS 1 STEAM RAILWAYS 


1929 $403-MILLION 


1930 $354-MILLION 


1931 $308-MILLION 





HIGHWAY USERS 
AND CLASS 1 STEAM RAILWAYS 
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$1025-MILLION 


A COMPARISON OF TAXES PAID BY JNUMBER OF EMPLOYEES IN AUTOMOTIVE AND 
IN STEAM RAILWAY TRANSPORTATION 


SOURCE U.S. CENSUS OF 1930. 
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NE of the failures of democracy 
seems to be the reliance of the people 
upon the fancied ability of govern- 
ment to work some magical solution 
of their difficulties. It is from this 
order of intelligence that has arisen 
the plea for indscriminate and un- 
sound regulation of highway trans- 
portation. I do not, of course, refer to 
such regulation as is really necessary 
in the public interest — regulation, 
however, which should be essentially 
social in its import and not in any 
sense economic. 

The origin of this agitation is 
simple to understand, but its implica- 
tions are dangerous in the extreme. It 
arises, in the main, from the fact that 
the railroad industry has experienced 
a loss in traffic to the highway vehicle 
as well as a loss in traffic due to the 
depressed state of general business; 
that it is having difficulty meeting its 
fixed charges, let alone earning a 
satisfactory return on its invested 
capital; and that it is unable to meet 
highway competition effectively, 
partly because of restrictive regula- 
tion and partly because, at least to 
some extent, it is outmoded. 

If we are to judge a policy by its 
fruits, the conclusion is inescapable 
that Government regulation, as we 
know it today, and as we are asked 
to consider it in terms of the auto- 
mobile, is largely unwarranted and 
mostly harmful in its effects. And if 
the operation of an automobile must 
be wound around with the red tape 
of Government regulation of its tra- 
ditional character, it will both add to 
the cost of living of the people and 
be of no particular benefit to the rail- 
roads, the automobile, or the public. 

One of the difficulties about regula- 
tion is that once entered upon it is 
almost impossible to halt. First we 
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TRANSPORTATION 


start out to prevent discrimination. 
Then we have to establish rates. Then 
we have to know what the property is 
worth and what rate to establish to 
satisfy the investor. Then we have to 
forbid someone from entering the 
business because that would disrupt 
the system already established. And 
so on, until an unnecessary, unwieldly 
bureaucracy has been built up, send- 
ing out its tentacles in every direction. 

It is such a system which has given 
birth to several doctrines of extremely 
questionable soundness at the present 
time. For example, that relating to 
valuation. Should not consideration 
be given to the proposition that prop- 
erties are worth just what their serv- 
ice is worth to the country and not 
what it cost to build them or reproduce 
them regardless of the existence of 
other means cf providing similar serv- 
ices? And in the matter of invest- 
ment: Have we arrived at the stage 
in our economic development where 
railway investments must be protected 
at all cost, and given preferred con- 
sideration regardless of the repercus- 
sions of such a policy upon other lines 
of business and upon the development 
of improved transportation facilities 
of other kinds offering service to the 
American people? There is grave 
question as to the wisdom of an ex- 
aggerated calamity appeal on account 


FACTS WHICH SHAKE THE CA- 
LAMITY APPEAL THAT MOTOR VE- 
HICLES JEOPARDIZE HEAVY IN- 
VESTMENTS OF INSURANCE COM. 
PANIES IN RAIL SECURITIES 


Reserves in railroad bonds held by life in- 
surance companies have declined from 36 
per cent in 1906 to as low as 16 per cent 
today. 


Should the inconceivable happen and all 
railroad bonds go in default the paper loss 
to the average policyholder would only be 
about $48. 


Motor vehicle owners of this country are 
paying in taxes more than $1,000,000,000 
@ year. 


of the investment of our insurance 
companies and other fiduciary institu- 
tions in railway securities. 

It is doubtful that the facts will 
justify the implication of that appeal. 
In 1906 about 36 per cent of the re- 
serves held by life insurance com- 
panies were in railway bonds, but the 
percentage has been declining steadily 
and is now only about 16 per cent. It 
can be readily figured out, of course, 
that if the wholly inconceivable hap- 
pened and all the railway bonds in 
the country were in default, the paper 
loss to the average policyholder would 
be about $48. 

I do not believe that such doctrines 
should have any material weight in 
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CHALLENGE TO THE 
POLICY OF AMERICA 


FACTS SHOWING HOW TRE- 
MENDOUSLY IMPORTANT THE 
MOTOR VEHICLE HAS BECOME 
AS A TRANSPORTATION AGENCY 
TO THE AMERICAN PEOPLE 


In 1932 the movement of freight by trucks 
in the United States amounted to 34 billion 
ton-miles. 


Truck transportation service in 1932 will ap- 
proximate $2,700,000,000 or slightly more 
than the estimated freight revenue of Class 
| railways of $2,560,000,000. 


For each $1.00 expended with railroads for 
freight and passenger transportation $3.50 
is spent for motor vehicle highway transpor- 
tation. 


determining the country’s transporta- 
tion development and our public pol- 
icy toward transportation agencies 
themselves. 

It is advocated in some quarters 
that the rates charged by truckers be 
regulated by law. On account of the 
individual nature of truck haulage 
this rate regulation would be difficult. 
But let us look at the railway rate 
structure and consider if it is desir- 
able to risk the imposition upon the 
truckers of such an unscientific, com- 
plicated and confusing thing as regu- 
lation has developed in the case of the 
railways. One of the maxims upon 
which railroad rate making has been 
based under this system is “to charge 
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what the traffic will bear.” This means 
carrying some freight for less than 
the total cost of transportation. 

The argument is that if an existing 
volume of traffic yields an income to 
cover all fixed charges, then additional 
traffic may be secured if it covers out- 
of-pocket expense. Rates are estab- 
lished which are below the total cost 
of transportation to meet boat com- 
petition, to meet competition from a 
rival railroad or to enable a commod- 
ity to be sold in a distant market. Of 
course where some merchandise is 
hauled at rates below the true cost, 
other merchandise must carry an ex- 
cessive rate if the whole operation is 
to be profitable. So the trucker some- 
times comes along and takes what the 
railroads claim is the cream of the 
traffic. 

Then again regulatory commissions 
have approved certain rates in order 
to put certain cities, jobbers, or in- 
dustries on alleged equality with their 
compteitors. Of course this kind of 
rate regulation deprives certain cities 
and firms of economic advantages due 
to nearness to markets or raw ma- 
terials. This kind of rate regulation, 
which seeks to keep everybody in busi- 
ness, is essentially uneconomic. It 
causes goods to be hauled by rail when 
they could be moved more cheaply by 
boat; it causes goods to be hauled 
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over circuitous routes when direct 
routes are available; it enables a dis- 
tant producer of raw materials to out- 
sell a producer nearby; in general, it 
induces a maximum amount of traffic, 
while the interests of society require 
that traffic be kept to a minimum. 

Instead of seeking to regulate rates 
charged by truckers, might it not be 
better to modify the existing rate 
structure of the railways? The in- 
herent economics of truck transporta- 
tion must eventually develop truck 
rates based primarily on the cost of 
the services rendered. If truck com- 
petition is disturbing to the existing 
railway rate structure because the 
railways have failed to give adequate 
consideration to the weight of the 
goods, or the distance hauled—because 
railways in the days when they large- 
ly monopolized the transportation 
service rendered in this country de- 
veloped their rate structure under the 
theory that certain goods need not 
bear their full share of all charges— 
because rates charged various com- 
munities have been arbitrarily equal- 
ized regardless of the cost of the re- 
spective transportation service per- 
formed—should an inherently unsound 
railway rate structure be perpetuated 
at the expense of the public by extend- 
ing its principles to the regulation of 
truck rates? 

Is it not pertinent to inquire if the 
interest shown by railroads in the 
regulation of truck rates may not be 
primarily with a view to keeping them 
high? 

If such is the case and if it is only 
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by arbitrarily increasing the cost of 
highway transport that traffic can be 
again diverted to the rails, is it in the 
public interest? 

Altogether aside from the question 
of the practicability of regulating the 
automobile, it is not necessary to regu- 
late it either as a monopoly or because 
of the rates which it charges. If you 
wish to ship goods by automobile and 
you think the trucker asks too much, 
you can readily get another trucker. 
No one has a vested right to serve 
your transportation needs. The con- 
ditions which gave birth to railway 
regulation do not apply at all to auto- 
mobiles, and, as I have already stated, 
in large part their need as applied to 
railways has long since ceased to 
exist. 

It is a question whether the aver- 
age citizen realizes the extent to which 
various commissions which regulate 
highway transport at the present time 
are attempting to monopolize the use 
of the highways and to say that this 
man may drive his vehicle over the 
highway for a certain purpose but 
that that man may not do the same 
thing. In fact, one of the dangers 
which confronts us is that the high- 
ways, which are built and owned by 
the public, shall be monopolized and 
“farmed out” to certain firms and in- 
dividuals. To what extent the prac- 
tice of issuing certificates of conven- 
ience and necessity may enable cer- 
tificated companies to become in this 
way “legalized” monopolies requires 
a careful inquiry before the country 
commits itself to such a policy. 

The simple fact is that there exists 
no need for regulation of trucks, ex- 
cept in regard to matters of safety 
and adequate taxation. Whatever 
regulation is necessary should be alto- 
gether social in its character and not 
in any sense economic. Length of 
trucks on the highways should be 
limited so that a passenger car may 
pass the truck with safety. Trucks 
should be required to be equipped with 
safety appliances, lights, brakes, etc., 
and they should have such wheel 
equipment as not to damage the high- 
ways. 


Highways and Taxes 

In respect of such matters as auto- 
mobile damage to the highway, auto- 
mobile taxation, and even the use 
which the automobile makes of the 
highway, there is evidently much con- 
fusion of thought. The engineering 
facts are that a highway must be built 
of a certain thickness in order to 
withstand the effects of the elements, 
the warping and cracking due to the 
weather and seasonal changes. When 
the road has been made thick enough 
to stand all of this, it is equally able 
to transport anything up to and in- 
cluding a three-ton truck on pneu- 
matic tires without any damage what- 
soever to the road. The destructive 
factor is not weight or size but the 
pressure per square inch of tire sur- 
face in contact with the road. Thus a 
10-ton truck equipped with six pneu- 
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matic tires might exert on a highway 
a much smaller pressure per square 
inch than a five-ton truck equipped 
with only four wheels and four tires. 

When the automobile appeared, it 
became necessary to build better and 
more desirable highways, and the gen- 
eral practice obtained of using the 
money from license fees and gasoline 
taxes to building and improving them. 
During the past few years, about one- 
half of the money required to build 
and maintain highways has been con- 
tributed by automobile owners in that 
form. The fact remains, however, that 
the highways, directly and indirectly, 
are necessary for the use of every- 
body and at least part of their upkeep 
is not an inconsistent charge against 
public funds. 


Pays One Billion 


Perhaps the proportion of highway 
funds secured from general taxation 
and from levies on automobile users 
should be changed. I do not know. 
That is a question for factual determi- 
nation. That would seem to be little 
if any justification for regarding 
highway transportation as subsidized 
when already the automobile owners 
of this country are paying in taxes 
more than one billion dollars a year. 





HIGHWAY USERS PAY TAXES 
SUFFICIENT TO MAINTAIN THE 
HIGHWAYS AND PAY 52% INTEREST ON 
THE INVESTMENT IN HIGHWAYS 


ANNUAL TAX ON HICHWAY USERS $1025000000 


PER. PROB. 
GASOLINE TAXES ae 
$537,000,.000 


#45 000.000 | 
— 





LICENSE FEES 
| 1344000000 











ESTIMATED COST OF HIGHWAY MAINTENANCE wi INTEREST $1,125.000.000 
INTEREST ON 12% BILLION 
DOLLARS AT 5% 


$625000,000 





MAINTENANCE 
#500.000.000 














GOVERNMENT SUBSIDIES FOR HIGHWAY TRANSPORT ARE NECLICIBLE 





In determining the place of the 
automobile in American transporta- 
tion some consideration, it would 
seem, should be given to the changing 
character and conditions of modern 
life. A number of factors are oper- 
ating to change the nature and vol- 
ume of our transportation require- 
ments. 

Thus railway transportation is like- 
ly to be continually affected both by a 
reduction in total transportation and 
by a diversion to trucks, passenger 
automobiles, pipe lines, boats, etc. 

It is doubtful whether the American 
people have any adequate conception 
of how tremendously important the 
automobile has become as a transpor- 
tation agency, first on its own account 
and second as a stimulus to improved 
methods of distribution and transpor- 
tation generally. Available statisti- 
cal data afford only a partial basis for 
estimating either the volume or the 
character of this service. 

Dodge Brothers Corporation, in con- 
nection with its extensive truck and 
bus business, have been for years in- 





vestigating various factors in connec- 
tion with the transport of merchan- 
dise by trucks, and their studies have 
developed many interesting and im- 
portant facts upon which certain spe- 
cific conclusions have been based. One 
conclusion from these studies is that 
in 1932 the movement of freight by 
trucks in the United States will 
amount to 34 billion ton-miles. This is 
approximately one-eighth of the total 
ton mileage of freight when railroad 
transport is included. Incidentally 
this represents a shrinkage in truck 
ton-miles of approximately 30 per cent 
from the peak of about 50 billion ton- 
miles hauled by trucks in 1929, a year 
of exceptional prosperity for railroads. 

The comparative money valuation 
placed by the American people on 
truck and railroad transportation of 
merchandise is interesting. Truck 
transportation service in 1932 will 
aggregate approximately $2,700,000,- 
000.00 or slightly more than the esti- 
mated freight revenue of Class I rail- 
ways of $2,560,000,000.00. The aver- 
age ton-mile revenue of trucks is 
higher than the railroad average by 
several times over, but it must be con- 
sidered that the truck revenue is se- 
cured from relatively short hauls, and 
from what would be classified by rail- 
roads as L. C. L. freight, upon which 
freight tariffs are higher. The im- 
portant thing to note, however, is that 
this revenue was earned by trucks 
upon service that was either not avail- 
able at all from railroads, or that was 
awarded to trucks competitively upon 
the value of the service rendered. In 
either event it represents a sound 
basis of evaluating the trucks’ service 
to society. 

A similar comparison of steam rail- 
Way passenger revenue with an esti- 
mate of the expenditures on passenger 
car operations indicates an even 
greater preponderance of value 
awarded automobile passenger car 
transportation. Combining freight and 
passenger car figures, there is ex- 
pended upon truck and automobile 
transportation, for freight and pas- 
sengers, somewhere in the neighbor- 
hood of $3.50 for each $1.00 expended 
with steam railroads. 


Public Concerned 


It would seem only natural that, if 
the American people spend this huge 
sum for the transportation services 
performed by the automobile, they are 
vitally concerned in whatever affects 
a service which they appear to value 
so highly. 

For a number of years Chrysler 
Corporation has kept a record of the 
occupations of the persons or firms 
buying its trucks. The occupational 
groups which have purchased over 5 
per cent of its annual output of trucks 
are general truckers, grocers, depart- 
ment stores, miscellaneous retailers, 
dealers in milk and milk products, dry 
cleaners, dyers and laundrymen. The 
largest buyers are the general truck- 
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Our Own Ear to the 
Ground Department 


Stops Stalling 

Several large milk dealers pani | had 
the pleasure of driving a new odge 
house-to-house delivery job equipped with 
a hydraulic clutch. Pushing the acceler- 
ator gives a smooth start in any gear. 
When climbing steep hills lower gears 
than high may be required, as in conven- 
tional vehicles, but if the driver attempts 
the climb in high the truck will finally 
slow down and stop with the engine still 
running. 


Look for Yourself 

A glass spark plug which permits a 
mechanic to note the color of flame in 
engine cylinders is being tried out by 
large fleet operators. One reports that 
the plugs reveal uneven distribution of 
gas to individual cylinders. Occa- 
sional misses are revealed clearly. 


Tunnels Out 


The low floor level in the driver’s compart- 
ment of most house-to-house delivery jobs 
makes it necessary to cover the propeller 
shaft with a steel “tunnel” which obstructs 
the passageway. One engineer is working on 
a design with the propeller shaft level all the 
way to the front and the power from the engine 
dropping down to the shaft after the manner 
of the FWD transfer drive. There will be no 
tunnel. 


A Coasting Milk Unit 


Coasting is one of the accomplish- 
ments of the International Harvester 
Model M-2 milk delivery unit. The 
vacuum-operated clutch releases as 
soon as the driver takes his foot off 
the accelerator. This permits him to 
stop and restart without throwing the 
gear lever in neutral or shifting into 
gear again. 


Just 'Round the Corner 

Power - operated clutches, brakes 
and other controls seem on the way. 
Power steering is probably not as far 
around the corner as prosperity. 


ls $500 Right? 


We don’t as yet know the prices of John 
Willys’ new offerings, which include a four- 
cylinder light delivery. But our guess is that 
‘t will be priced less than, or at least very close 
to, $500. 


Getting Within the Law 


Engineers spurred by threats of further ligis- 
lative restrictions on weight are weighing rela- 
tive advantages of lighter alloys or stronger al- 
loys permitting smaller sections. In the former 
group are aluminum and even magnesium alloys 
and in the latter special steel, which will be just 
about as iignt as aluminum when made of com- 
parable strength. Very light weight experi- 
mental trailers are being successfully operated in 
regular service. 


Not Too Tough 

Speaking of alloys, brake drums are 
being made of a new steel alloy con- 
taining a high percentage of mangan- 
ese. Ordinary manganese alloys are so 
tough they cannot be machined, but 
heat-treatment makes it possible to 
overcome this characteristic. 


Factory to Garage? 

We are going to be rather interested 
to know how distribution is going to 
be handled if and when Continental 
Automobile Company announces a 
light delivery model on their new four- 
cylinder line. As you probably have 
heard there is going to be a lot of “di- 
rect-to-consumer” merchandising on 
this line of passenger cars. What 
about a light delivery, Mr. Krohn? 
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Cast Iron Crankshafts Again 


Crankshafts of cast iron may appear in pro- 
duction during 1933. Not ordinary stove cast- 
ings but alloy iron cast in a special design. 
The shafts are likely to be better and cheaper, 
say engineers working on the idea. Engineering 
experience shows that wear on ordinary crank- 
pins takes place on the inner side, that is, op- 
posite the side receiving the explosion. Cast 
iron shafts show a surprising increase in 
fatigue value over steel shafts when operated 
to destruction with the center main bearing 
purposely sprung .030 in. out of line, accord- 
ing to J. B. Fisher, chief engineer of Wauke- 
sha. Other companies are known to be ex- 
perimenting along these lines It may be 
recalled that rumors predicted a cast iron 
crankshaft for the new Ford V8 and the 
ground-contacting ear stationed at Dearborn 
reports that the idea has not been abandoned. 


Sumptin' New 

One important company not far 
from Detroit will announce several 
new models and a completely new 
engine, which they build themselves, 
at the Chicago Show. 


What's Your Guess? 


Announcement of the Plymouth with a 
six-cylinder engine leaves the Chrysler 
group without a single four-cylinder en- 
gine in its passenger-car line. Which 
inspires a question about the type of 
engine to be used in 1933 in the Dodge 
trucks rated at from 7 to 1 tons now 
available with either fours or sixes. The 
e.t.t.g. prophet is making one guess. 
What is yours?—A.F.D. 





THE OVERLOAD 
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Heah's an ovahload, suh, what 
am an ovahload. Right smack 
from deah ol’ Alabammy. 


Technocracy! 

Looking over the preliminary facts 
and figures just issued by the 
N.A.C.C., and the 1932 truck produc- 
tion figures in particular, we are in- 
clined to shout a loud “second the 
motion” to the observation of C. F. 
Kettering, of General Motors, when he 
said in defense of the machine age, 
“We suffer not from overproduction, 
but from under circulation.” 


The Regulatory Parade 


As a protection to established 
merchants, who pay state, county and 
school taxes and in fairness to rail 
and motor common carriers certain 


truck users will be required to pay an 
occupational tax if a measure to be 
presented to the next Texas Legisla- 
ture by the Texas Industrial Traffic 
League is enacted into law. The law 
will apply to anyone, who buys 
merchandise at one point, hauls it to 
another point and sells it. 


A Pink Slip 


Here’s a bit of evidence which proves 
that all’s not blue that comes on a pink 
slip. It came as a printed memorandum 
from a well-known truck maker for sales 
department and not editorial consumption: 
‘“‘The belief ‘is growing around here that 
every —— salesman ought to receive 
Commercial Car Journal reguiarly for his 
own benefit**** Be sure that every sales- 
man reads ‘Stop Hand-Pressing Only; Get 
Back to Bare-Handed Selling’ on page 17 
***% be sure to read the article on 
rating formulas, page 26. That g.ves the 
kind of information by which problems, 
both theoretical and actual, are solved by 
successful truck salesmen. And so on—.” 
a to say we are sold on such pink 
slips. 


Nuthin Like the Real Thing 


At last the much misused term 
“unique” has been given an opportunity 
to display itself in its true sense. To 
say the least, the splendid Chevrolet 
exhibit at the New York Show was 
unique. By means of real half-smokes, 
beautifully colored bananas, living gar- 
denias, hard red bricks, nuts and bolts, 
cans of refrigerated milk, etc., the vo- 
cational versatility of the truck was 
demonstrated in a way as to satisfy 
even the most skeptic from Missouri. 
Besides filling the trucks with the real 
thing, posters suspended from the 
beams depicted the trucks as they ap- 
pear in their various services. 





Move Over, Please 


Don’t be surprised if a truck manufacturer 
comes out with a model equipped with a loud 
speaker close to the driver’s seat. It is reported 
that the amplifier will play a prominent role in 
helping to overcome the resentment of the pub- 
lic toward the appearance of a truck on the 
highway. Signals of a motorist requesting the 
right of way will be instantly picked up by a 
receiver at the rear of a truck and transmitted 
to the driver. 


Scrappy Advertising 


_Is it good advertising to fight for your 
rights and tell the world about it? Ralph 
J. Staehli, secretary of Allied Truck 
Owners, Inc., says yes and presents the 
story of one truck operator who noted 
an increase of 22 per cent in business 
above normal as the result of the adver- 
tising campaign put on by the highway 
users of Oregon in the recent battle 
against the railway proposal for a truck 
regulation bill to inform the public of the 
economic and industrial value of high- 
ways to each section of that state. 


Rubinoff Leads Off 


Pianists and violinists are preferred over all 
other instrumentalists in a national radio star 
popularity contest. Rubinoff, violinist, is the 
leading artist, but piano players lead with 281, 
per cent of votes. These interesting facts are 
furnished by United American Bosch Corp. 


The Fact of the Matter 


The popular notion is that some- 
body, a flock of somebodies in fact, 
must do something to help the rail- 
roads. Daniel Willard, speaking with 
authority of the position of president 
of the Baltimore and Ohio brings the 
informal ideas down to earth with the 
statement “Our problems on the Balti- 
more and Ohio will disappear as busi- 
ness improves.”—M.J.K. 
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09 FUNDAMENTALS TO GUIDE 
TRUCK REGULATORY | HOUGHT 


Effect of Highway Trans- 

port on Rail Freight 
* Sub-normal shipping by indus- 
try, mining and agriculture is the 
principal cause of low freight rev- 
enues of railroads. 








9 The most stringent restrictions 
- likely to be suggested for motor 
services whose business and rates 
might be adjudged subject to public 
regulation would bring no marked in- 
crease in rail net freight revenues. 


3 It will require a study of net 
railroad earnings, rather than 
tonnage, and at a time when agri- 
culture, mines and industry are pro- 
ducing in normal volume to get a 
true picture of railroad conditions as 
affected by the so-called motor com- 
petition. 


No material approach to the real 
- difficulties of the railroad indus- 
try can be found in “losses” to motor 
services since the major part of those 
services is for short distances that 
would produce small line haul earn- 
ings and disproportionate terminal 
expenses. 


Should Motor Vehicles be “Regulated” 


5 No increase in public expendi- 
tures for regulatory bureaus 
should be considered unless supported 
by the most urgent public necessity 
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As Expressed in a Memo- 
randum filed by National 
Automobile Chamber of 
Commerce With National 
Transportation Committee 


and convincing evidence of tangible 
result. 


6 The motor vehicle is a major and 

necessary addition to the trans- 
portation service of the United States. 
It is not a competitor of the railroads 
in the sense of furnishing identical 
services. 


7 Generally its field of service is 
- distinct from the rail-head to 
rail-head service of the railroads; it 
is individual and flexible in character, 
operating at any time from door to 
door. 


Q The public is primarily interested 
- in police regulation of motor ve- 
hicles such as_ registration, sizes, 
weights, speeds and conditions of op- 
eration; these features are within 
the control of each state, are being 


cared for according to local condi- 
tions and are being constantly per- 
fected. 


The uniform standards for di- 

mensional control of motor ve- 
hicle operation set forth by the United 
States Bureau of Public Roads and 
the American Association of State 
Highway Officials should be approved 
by all state Legislatures in the inter- 
est of efficient transportation. 


q 0 Any undue restrictions on con- 

- tract or common carrier trucks 
would create an advantage to compet- 
ing business served by its own trucks. 


11 Regulation of railroads was 
- founded on monopoly and was 
not at once adopted in its present 
form; any regulatory suggestion for 
motor transport should be approached 
slowly and carefully lest public in- 
terest suffer. 


1 9 Any restrictions on motor 
- transport founded only on an 
attempt to make motor services equal 
in cost the dissimilar rail-head to 
rail-head services would be unsound 
and ultimately futile; it would repress 
full development of motor transpor- 
tation and only operate to the eventu- 
al disadvantage of the shipping pub- 
lic, the consumers, and the railroads 
as well. 
TURN TO PAGE 58, PLEASE 
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Heavy GAS TAXES CRUSH 
GAS AND VEHICLE SALES 


HE petroleum industry has this 
year provided an impressive demon- 
stration of the ruinous effect of 
excessive taxation. High taxes have 
been resulting in decreased con- 
sumption of motor fuel and, in almost 


By J. HOWARD PEW 


President, Sun Oil Company 


THE EFFECT OF GAS TAXES 
ON GAS AND VEHICLE SALES 


every state, lessened registration of 
motor cars. It is pretty generally 
realized now that gasoline is the most 
heavily taxed article of general con- 
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sumption in the country; with the 
” imposition, at the end of June, of a 
1 cent Federal tax, the levies against 
. it are, on an average for the whole 
“ country, equal to about a 100 per cent 
S manufacturer’s sales tax. There are 
few industries that could carry such 
¥4 a burden of public charges and 
3 survive. 
s The worst thing about it, however, 
at concerns the inequalities in imposing 
r the burden. Taxes range from 2 
d cents in some states to 7 cents in the 
a- highest group—besides the Federal 
tax. Then, city and county taxes, ad- 
ditional to all these, are getting in- 
- creasingly fashionable. Counting 
- these, the gasoline tax is actually as 
al high as 12 cents in one place. Even if 
to the consumer could stand it, this sort 
ae ‘of thing is so utterly demoralizing to 
- markets that it brings bootlegging, 
a. corruption and graft into the business. 
oa When Congress enacted the Federal 
a gasoline tax last summer some inno- 
is cent people imagined that it would 
help to overcome the bootlegging and 
racketeering. They assumed that the 
ail The Commercial Car Journal 





Gas Gas Car 

Number Tax Sales Sales 
States Cents Loss% Loss% 

12 3 1.3 1.2 

17 a 5.4 4.5 

9 5 8.9 5.5 

5 6 9.2 
2 7 133 \ ™ 


Federal authority would frighten the 
racketeers, who had defied the states, 
into being good. Of course, it had no 
such effect at all. The racketeers are 
so well organized and financed that 
they don’t fear any authority. Only 
a day or two ago it was announced 
from Washington that frauds had been 
perpetrated against the customs duty 
on gasoline on a huge scale. Con- 
gress recently imposed a tariff of 2% 
cents a gallon on imported gasoline, 
but the only effect was that the rack- 
eteers started importing naphtha in- 
stead of gasoline and selling it as 
motor fuel, the duty on naphtha 
being only % cent a gallon. This sub- 
stitution of an inferior article is of 
course a fraud against the Govern- 
ment and the motorist; but it had as- 
sumed such proportions that the Gov- 
ernment was compelled to raise the 
duty on naphtha to the same figure as 
that on gasoline. 


The worst difficulty, as I see it, is 
that there is so much discrimination 
in the distribution of the tax burden. 
Taxes, of course, ought to be kept as 
moderate as possible; but it is even 
more important that they be equita- 
bly distributed. Three states and the 
District of Columbia tax gasoline only 
2 cents a gallon; and in all these low- 
tax areas, gasoline consumption in- 
creased, during the first half of 1932, 
as compared to 1931, nearly 7 per 
cent. But as the rate of tax went up 
in other states, consumption went 
down. (See the tabulated figures.) 

Now, it had become almost a rule, 
in normal times, that gasoline con- 
sumption would increase about 7 per 
cent a year; that was normal. Well, 
the states with a 2 cent tax showed 
just about that rate of increase this 
year; in all the others, consumption 
went down as the tax went up. There 
could hardly be a better demonstra- 
tion that a gasoline tax at 2 cents is 
just about the ideal rate. 

Whenever taxes get excessive and 
discriminatory in one industry, the ef- 
fect is bound to be felt in others; thus 
the excessive levies against gasoline 
have been promptly reflected in a 
decrease in motor car registrations. 
Dividing the states into groups ac- 
cording to their rates of gasoline tax, 
we find that the number of cars reg- 
istered in 1932 actually gained 1.3 per 
cent in the three states and District of 


TURN TO PAGE 43, PLEASE 





January, 1933 


9428 eo oe 


‘24 


The Legislative Wolf Is An 
Obstacle to Truck Progress 


CONTINUED FROM PAGE 10 


that he was not much interested in 
legislation. 

This same manufacturer recently 
has been holding old-fashioned sales 
dynamiting sessions, old “Come-on- 
boys — we'll - show -’em - how” stuff— 
taking midnight trains between points, 
without aiding much to clear the way 
for sales in this or any other territory. 

We'll guarantee right now that his 
sales will keep on slipping and will con- 
tinue to slip until the industry as a 
whole steps into this legislative picture 
determined to recognize that it is the 
biggest single obstacle to sales in the 
truck field today—even greater than 
the complacent assumption that busi- 
ness hasn’t money to buy trucks. 

The case of a woolen mill that has 
prospered on deflation, is an example. 
The depression made jiocal markets 
for the mill and it was in the market 
for a truck. The truck was to serve 
in distributing semi-finished goods be- 
tween a plant in Oregon and a plant 
45 miles away in Washington. 

Truck salesman Number 1, selling 
a small truck which, with a semi- 
trailer, could have handled the load, 
pointed out to the woolen manufac- 
turer that heavier trucks would be 
barred after the passage of a railroad 
bill and that he would be foolish to 
buy anything but light equipment. 

The second salesman assured the 
prospect that to carry his require- 
ments, he would have to use a single 
truck of ample capacity as the rail- 
road bill. (he did not think that the 
railroad bill could be defeated) would 
bar the semi-trailer because of en- 
gineering requirements. The bill didn’t 
do anything of the kind, but the pros- 
pect would have been just as doubtful 
about it as the salesman had he at- 
tempted to wade through the 6000- 
word railroad-initiated measure. 

The issue was settled with the 
mill deciding not to buy a truck. 

Until the legislative skies clear a 
contract carrier with an old over- 
hauled job is doing the hauling. The 
woolen mill owner is not proud of the 
equipment but in the meantime he is 
not going to invest his money in any 
equipment that may be confiscated by 
law in 60 days or else be subject to 
an expensive rebuilding job. 

The logging business offers another 
example of the effect of legislation on 
a market. My friend in the truck busi- 
ness today would be foolish to sell a 
truck logger a piece of equipment. 
Sv would any factory branch or any 
dealer in this territory who expected 
to make anything on the sale of the 
highly specialized equipment required 
for the service and had only earning 
capacity to look to for sales security. 
This of course assumes that the deal 
would be a typical log truck deal, one- 
third down or 40 per cent down and 
the contract to pay out the rest of the 
purchase price of the truck. 
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In Washington and Oregon, coming 
sessions of the legislature are almost 
certain to work new regulations and 
restrictions on truck logging. 

What assurance has the logger or 
the truck dealer back of him as to the 
nature of the final laws? 

Neither manufacturer nor anyone 
else is making much of an effort, to 
date, to shape those laws. Will blind 
public prejudice, abetted by the rail- 
roads and their legal staffs, who see 
a chance to eliminate some trucks, 
guide that legislation onto the books, 
or will truck transportation experts 
make the few fundamental corrections 
that will satisfy public demand and 
still not disturb the operator or the 
dealer interest? 

If the provisions of the late West- 
Railroad bill in Oregon had become 
law, 1800 log trucks in that state 
would have been tied up immediately. 
Finance companies, first, and dealers 
after the finance companies had hauled 
them back out of the woods, would 
have had a beautiful mess of used 
equipment to work and weep over. 

This bill received but scant atten- 
tion from purveyors to the transport 
industry except a small handful of 
dealers and equipment manufacturers 
and a few tire companies located on 
the ground, who visioned the chaos 
if that bill had passed. The loss to 
the industry through junked equip- 
ment and uncollectable supply ac- 
counts would, doubtless, have run well 
over $500,000, without considering the 
value of the market for future sales 
eliminated by passage of that bill. 

Yet, it didn’t bother anyone very 
much except the operators who 
visioned their families in the bread 
lines and their life’s stakes gone. 

The picture might be carried even 
further. Back of every log truck on 
the highways of Oregon and Washing- 
ton are 40 men and 40 families. That 
40 includes the men in the timber, the 
fallers, buckers, loaders, skidders, 
swampers and all the others. It in- 
cludes the sawyers, sorters, carriage 
men, filers, pilers, handlers, checkers, 
and others in the mills that waited 
for the trucks to bring in the logs. 

Fifteen thousand men would have 
followed the truck operators into the 
bread lines and a lot of private pas- 
senger cars would have gone back to 
the finance companies and dealers. 

And, yet we’re told this is an oper- 
ators’ battle! 

Operators of Oregon, largely, ex- 
cept for the loyal seven dealers and 
factories back of them, staved off this 
calamity to the truck industry. Yet, it 
was everybody’s battle, the battle of 
everyone who still thinks the auto- 
motive industry, in any form, is a 
field worth fighting for! 

If one of the large tire companies 
supplying the hungry market in the 
log truck field had visioned some com- 
petitor getting away with $100,000 
annually of its market, it would have 
been much concerned. This bill if it 
had passed would have lopped off a 
quarter million market for rubber in 






the logging industry alone. But no one 
was much concerned about it, except a 
few local tire dealers who visioned 
some of their pet accounts going off 
the books for good. 

The effect of the bill on other car- 
riers would have meant that in this 
one state alone a million dollar rubber 
market would have been cut off. 

In every state within range the 
same conditions hold true. 

The picture is not hopeless and some 
idea of a new day has appeared in re- 
cent weeks in the activity of the 
National Highway Users Association. 
This deserves every encouragement 
but more than that is required. This 
group is only a beginning. 

The automotive industry is noto- 
riously weak in its politics. It likes to 
assume that it is self-sufficient and it 
is not. The dealer-mortality in the de- 
pression should be one eye-opener. The 
ability of almost any commercial ad- 
versary to take the measure of the 
automotive industry politically should 
be another. 

Oregon trucking won it’s first big 
battle politically only because it re- 
fused to apologize to the enemy and 
played the game just the way the 
railroads wanted to play it. The 
truck and allied industries in Oregon 
were saved a huge potential loss by 
recognizing legislative hazards as busi- 
ness handicaps and proceeding to re- 
move them. The same thing can be 
done nationally, but it will never be 
done under a “let-George-do-it” plan. 

That is the present attitude of most 
manufacturers of trucks and of allied 
products, and why their loss of mar- 
kets will become embarrassing unless 
they put behind the legislative fight 
the active support of their entire fac- 
tory and field organizations. 


Automobile’s Challenge to the 
American Transportation Policy 


CONTINUED FROM PAGE 20 


ers, but they buy only one-eighth of 
the output. Groups that buy between 
5 and 3 per cent are wholesale bakers, 
contractors and retail bakers. 

Those occupational groups that buy 
over 2 per cent of the output but less 
than 3 per cent are public utilities, 
manufacturers, gas and oil dealers, 
meat market and fish dealers and city, 
county and state institutions. It is 
perhaps reasonable to ask, as you look 
over this list, whether the people who 
buy these trucks are really in need of 
rate or monopoly regulation. 

In the end, of course, the most eco- 
nomical forms of transportation will 
survive, preserving to the people of 
the country the benefits which each 
form can contribute in the field in 
which it is best adapted to serve. 

How rapidly we arrive at a sound 
solution of America’s transportation 
problem depends in large part upon 
our willingness to let economic forces 
rather than artificial restrictions de- 
termine the extent to which each mode 
of transportation will prevail. 
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ViscOsITY CHANGE IN A PERFECT 
ENGINE REFLECTS OIL QUALITY 


How Oil Acts in the Crankcase 


Engine oils composed of a mixture of 
light and heavy oils increase in viscosity in 
crankcase service. 

Ability of crankcase oil to resist decom- 
position by heat and agitation depends 
upon the rate of increase in viscosity. 

Oils of high viscosity used in engines re- 
quiring low viscosity oil act the same in the 
crankcase and apparently have the same 
lubricating value, irrespective of their cost. 

An engine depends upon crankcase oil 
for lubrication, not upon new oil. 


i characteristics of differ- 
ent engine oils vary decidedly even 
though oil chosen for comparison may 
have the same viscosity. If a quan- 
tity of light oil and a quantity of 
heavy oil are mixed together to make 
a medium oil, the viscosity of this 
mixed oil will change more rapidly in 
use in an engine than an oil composed 
entirely of medium oil. In service in 
the engine, the light oils evaporate 
quickly leaving the heavier oils which 
are more likely to decompose than the 
oils of lower viscosity and they pro- 
duce an excessive tarry or carbon de- 
posit. Instead of a mixture of light 
and heavy oils, an oil may be com- 
pounded of a number of different oils 
graduated in viscosity from very 
light to very heavy. 

Change in viscosity of an oil is due 
either to the engine or the oil, as was 
stated in the preceding article. If we 
use an engine known to be in excellent 
condition and adjustment throughout, 
change in viscosity of the oil will be 
due to the oil itself and not to engine 
condition. Therefore, the engine can 
be used as a laboratory to determine 
the relative lubricating value of dif- 
ferent engine oils. In addition, it is 
possible to determine when the crank- 
case should be drained. We shall dis- 
cuss the use of the engine as an oil 
testing machine in this article and 
take up the oil drainage period in a 
subsequent installment. 

We ran a series of tests using dif- 
ferent oils in an engine that had been 
completely overhauled, was maintain- 
ed in the very best of mechanical con- 
dition and adjustment throughout the 
test, and was operated daily under 
identical conditions serving a delivery 
route. The four different engine oils 
selected for this experiment are des- 
ignated A, B, C and D. Each oil was 
first tested for its viscosity when new 
and it was found that for all practical 


purposes they were the same. Each 
TURN TO PAGE 57, PLEASE 
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Unsuitable Oil Reveals Itself 


This article and the accompanying charts, 
which are based upon actual tests, show how 
unsuitable oils reveal their shortcomings to 
keen observers. The test procedure which 
is of viscosity is simple but is not in the 
"rub-between-thumb-and finger" class. 

When to drain oil will be discussed by 
the author in a subsequent article, the third 
of a series. 


By SILAS |. ROYAL 


Lubrication Engineer and Oil Chemist 
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CHART |. Lower curve shows increase in viscosity of different oils used in an engine in ex- 
cellent condition. Oil Ais an oil of known good quality. Upper curve shows action of good 
and poor oil of too high viscosity for the engine. 
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CHART 2. Change in viscosity caused by evaporation of pre-dilution (1), rich mixture and 
poor plugs (2), putting in new plugs (3), poor plugs again (4). Test run 5 shows dilution 
followed by evaporation of light ends in the oil leaving a heavy oil which continued to in- 
crease in viscosity. Figures on right of chart show the viscosity in Saybolt records. 
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MILLIONS FOR. | RUCK INDUSTRY 


SEEN WHEN BEER FLOWS AGAIN 


IH OW much will the return of beer 
mean to the truck industry in dollars 
and cents? 

R. A. Huber, vice-president of the 
United States Brewers Association 
and of the Anheuser Busch Brewing 
Co., is on record that brewers will 
spend $15,000,000 for trucks the mo- 
ment beer is legalized. 

D. C. Fenner of the Mack company 
told the House Ways and Means Com- 
mittee that in the first year after le- 
galization the brewers will need about 
5000 trucks costing about $25,000,000. 

Both these estimates consider only 
the sale of new trucks to the existing 
brewers—some 200-odd in number. 

But to arrive at a more acceptable 
approximation of what beer will mean 
to the entire truck industry one must 
consider not only the sale of new 
trucks to the existing breweries but 
the sale of new trucks to new brew- 
eries which are certain to spring up; 
also how much may be spent to repair 
and overhaul truck equipment now in 
use; how much additional may be 
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spent for maintenance and operation, 
including salaries, insurance, gas, oil, 
tires, etc., and how much additional 
may be spent for garage and other 
equipment incidental to the operation 
and maintenance of vehicles. 

Considering all these angles, the 
automotive industry stands to benefit 
to the tune of nearly $43,000,000 from 
the existing 200-odd breweries alone, 
as shown in the tabulated survey in 
the adjoining column. 

The estimates in the tabulation 
speak for themselves. Since they 
were submitted by brewers them- 
selves, they possess a degree of au- 
thenticity which previous approxima- 
tions have lacked. 

It is interesting to note that in the 
matter of new truck sales, the survey 
estimate of $13,788,000 checks closely 
with Mr. Huber’s figure of $15,000,- 
000. The fact that it is way under 
Mr. Fenner’s estimate of $25,000,000 
would seem to indicate—since both the 
breweries and Mr. Fenner agree that 
about 5000 trucks will be purchased— 


Survey of 200 Breweries 


Show That They Will Spend 
More Than $42,000,000 
in the Automotive Industry 


By GEORGE T. HOOK 


Business from Beer 


In this survey prepared for Commercial Car 
Journal, Morris R. Machol, manager of The 
Fleet Owner List Co., questionnaired the 
200-odd breweries now operating in the 
United States, to find out their automotive 
requirements in the event beer is legalized. 
The analysis of answers he procured, folllows: 


1. Number of trucks owned. . 4,146 
2. Number of trucks may buy 4,596 
3. May spend for new trucks $13,788,000 
4. Number automobiles owned 888 
5. Number automobiles may 
Reel ea ead 4,962 


. May spend for automobiles $2,977,000 
. May spend for repairing 
and overhauling present 
Ce eee 
8. Additional per year may 
spend for automotive main- 
tenance, including salaries, 
insurance, gas, oil, tires, 
SOR ere cree $14,687,000 
9. May spend for garage and 
other equipment incidental 
to the operation and main- 
tenance of motor vehicles 


10. Total 


aoe 


$6.217,400 


$5,230,000 
_ $42,899,400 


that they plan to buy quite a number 
of trucks in the lighter capacities. 
Mr. Fenner’s estimate appears to have 
been based on the assumption that 
trucks of five tons and up capacity 
would be purchased almost exclu- 
sively. 

And yet it may be that the brewers, 
and not Mr. Fenner, will find them- 
selves in error on their estimates if 
the modification of the Volstead Act 
takes such a form as to permit of dis- 
tribution in barrels. In such an event 
the trucks of high tonnage rating 
would obviously win considerable pref- 
erence. 

All the estimates that have been 
quoted so far deal, of course, exclu- 
sively with the immediate prospects; 
with the potential among the 200-odd 
breweries now in operation. The 
larger prospect—the real potential— 
must not overlook the fact that with 
TURN TO PAGE 43, PLEASE 
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TRUCKING OF COAL FROM THE 


COLLIERY TO CONSUMER GROWS 


An Impartial Discussion of 
the Development and Its Ef- 
fect Upon the Coal Industry, 
Railroads and Truck Sales 


By SPENCER A. JONES 


Special Investigator 


A Burning Question 


Trucking coal from mine direct to the 
consumer has increased both in tonnage 
and average length of haul to such astound- 
ing proportions during the last 12 months 
as to excite considerable thought in all 
business circles directly affected. 

Is the practice sound? How will it affect 
established channels of coal distribution? 
What will it do to producers, railroads, lo- 
cal coal dealers? What public support will 
it receive? Is the plan likely to become 
permanent or is it just another offspring of 
the Depression? And finally will it benefit 
or injure truck sales? These are some of 
the many questions that are being asked in 
many quarters. 

Commercial Car Journal, sensing the 
many inquiries that would arise from the 
phenomenal mushroom growth of this new 
trucking development, decided to investi- 
gate. its investigator spent days at the 
coal mines, on the highways and in various 
markets probing and studying. The results 
of his findings are not only interesting but 
contain facts from an economic and sales 
aspect highly significant to both makers and 
sellers of automotive equipment. 

The study is presented in two parts. The 
first part, here presented, is a discussion of 
the development and its effects. The sec- 
ond, to appear in February, will be an 
analysis of economic phases of the opera- 
tion, principally cost of operation, com- 
parisons with established methods of dis- 
tributing coal, and requirements for success- 
ful operation. 


-— of coal from mine to 
consumer for distances of about 50 
miles has been conducted profitably for 
several years, but it is only since 1930 
that attempts have been made to in- 
crease the hauling radius. Even in 
1931 there was comparatively little 
coal trucked for distances of more than 
75 miles, but since January, 1932, both 
the hauling radius and the number of 
truckers engaged in the business have 
increased enormously. 


The Commercial Car Journal 


An impartial investigation of coal 
truckers disclosed that approximately 
1000 trucks are bringing mine-to-con- 
sumer coal into northern New Jersey, 
alone, where a $2.19 per ton railroad 
freight rate on coal is in effect. The 
average load is about 4 tons per truck. 
A careful check at the three bridges 
spanning the Delaware river, over 
which the greater portion of the coal 
is trucked into northern New Jersey, 
showed that more than 2000 tons are 
hauled across one of these bridges 
every 24 hours. Most of the coal 
trucks carried New Jersey licenses, 
only. 

A great many mine-to-consumer 
truckers were stopped on the highway 
and questioned during the investiga- 
tion. Nearly all stated that the reason 
they were hauling coal was because 
they already owned trucks but had no 
other work for them. A few owners 
stated that they had purchased new 
equipment for hauling coal because 
they had heard it was a profitable 
business. Some truckers claimed to 








carry insurance, but most were vague 
or entirely ignorant as to the kind or 
amount carried. 

Not all of those engaged in trucking 
coal from the mines are small fry. 
The Pennsylvania Coal Terminal, a 
concern at Newburgh, N. Y., trucks 
coal direct from the mines and retails 
it to their customers locally. Mr. G. L. 
Vande Water, head of the enterprise, 
says: 

“We are severely criticized, even 
called ‘bootleggers’, because we have 
established a method for retailing di- 
rect to the consumer, for less money, 
as good a grade of coal as can be 
bought in the city of Newburgh or 
any other city. By going direct to the 
mines with our own trucks we are 
able to effect savings which we pass 
on to our customers. 

“Of course it is easy to understand 
why the local coal dealers do not like 
our being in business. They claim that 
they cannot meet our prices, due to 
plant overhead and their present meth- 
od of handling coal. If their present 
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methods of trade can be beaten, then 
it is high time that they improve upon 
them.” 

Several of the larger concerns 
ostensibly engaged in the trucking and 
retailing of coal direct from mine to 
consumer are not actually owners or 
operators of trucks. They operate by 
making a deal with truck owners who 
are out of work. To these truckers 
they advance a certain amount of 
cash. The truckers drive to certain 
specified mines; buy the coal with the 
money advanced them, and haul the 
coal back to the concerns which ad- 
vanced the money. The concerns then 
“buy” the loads of coal from the truck- 
ers at pre-arranged prices, but the 
sales are not actually consummated 
until the truckers have delivered the 
coal in the consumers’ cellars. Such 
concerns secure consumers’ orders 
through salesmen, but act only as 
“agents,” which seems to relieve them 
from certain legal entanglements. The 
truckers, while they do not receive as 
much for their coal as if they solicited 
their own orders, are relieved of the 
expense of making sales, as well as 
having their coal purchases financed. 

Retail coal dealers who own storage 
facilities, scales, delivery trucks and 
the other expensive paraphernalia of 
the established way of doing business 
complained heatedly to the investiga- 
tor about the competition of mine-to- 
consumer truckers. One of the retail- 
ers who is on a committee to investi- 
gate ways and means of meeting 
trucker competition writes that “if 
nothing is done to stop this practice, 
it will only be a question of time when 
the producing companies will only be 
able to supply this territory (northern 
New Jersey) through truckers, rail- 
road companies will lose their entire 
revenue from anthracite freight, and 
coal dealers be obliged to discard their 
yard equipment and also truck direct 
from the mines.” 

Railroad officials state that they are 
well aware coal is being trucked long 
distances from the anthracite mines, 
and consider their loss in revenue to 
be lamentably high. They, too, like 
the coal dealers, suggest that the con- 
sumer is the real loser because of the 
inferior quality of coal supplied by 
truckers, the shortweights and the loss 
in taxes. 

The old line mine operators are said 
to maintain by mutual agreement 
what are known as “circular” prices. 
These “circular” prices appear to pre- 
vail for about 80 per cent of the an- 
thracite coal mined. The balance of 
the anthracite coal is mined by so- 
called independents, and usually at 
somewhat lower prices. 

The investigator interviewed the 
New York representatives of old line 
companies who claimed that their 
mines refused to sell to truckers, or 
that their prices to truckers were so 
high as to make long distance truck- 
ing unprofitable. Many old line com- 
panies, it was stated, are not even 
equipped with pockets for truck load- 
ing. As might be expected, the old line 
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company representatives accused the 
truckers of buying inferior coal from 
independent mines, and of delivering 
short-weight. 

Through various channels the in- 
vestigator was informed that some, but 
not all independent mines sell to 
truckers at prices which are attrac- 
tive. He was told that, in general, the 
independent mines appear to be in 
favor of mine-to-consumer trucking 
even though they are not all in a posi- 
tion to sell to the truckers. The smaller 
independent operators, it was asserted, 
are the most active in promoting sales 
to truckers, their only complaint being 
that they cannot fill the trucks fast 
enough. 

Then the investigator, posing as a 
trucker seeking sources of supply, 
visited the anthracite coal mining 
regions of Pennsylvania. Here he 
learned that most of the mine-to-con- 
sumer trucking into northern New Jer- 
sey originates in the Scranton region, 
although a small amount comes from 
the Lehigh fields. He made several at- 
tempts to purchase coal for trucking 
from old line companies, but in every 
case either a flat refusal was received, 
or else the prices quoted were higher 
than “circular” prices. 


Glad-Handed by Independents 


Then he went around among the 
independent mines, where he was 
given an entirely different reception. 
Practically all were willing, even anx- 
ious to sell to truckers. Not all, how- 
ever, would quote prices which were 
attractive. It was at the “strip” mines, 
where veins are exposed near the sur- 
face, and at comparatively shallow 
workings, from which the coal can be 
removed at less cost than from the 
deep shafts of the larger workings, 
that the attractive prices were ob- 
tained. At all independent mines it was 
indignantly denied that their coal was 
in any way inferior in sizing or quality 
to that produced in old line opera- 
tions. 

He was told on good authority that 
one independent who is at present 
operating in Winton, Pa., bas leased 
1600 acres at Yatesville, Pa., where 
he is expecting to handle truck trade 
exclusively, supplying surface-mined 
coal. 

Names of mines, prices paid and 
re-sale prices, which had previously 
been obtained by stopping and ques- 
tioning truckers along the highways, 
were in practically every instance 
found to be truthfully given, when 
checked against the facts. In general, 
the price of coal delivered in the con- 
sumer’s cellar by the trucker is about 
$4.50 per ton higher than the price 
paid at the mine. For instance, inde- 
pendent mine prices of egg, stove and 
chestnut sizes are $6 on the average, 
and the delivered price in the con- 
sumer’s cellar is $10.50 on the average. 

It is this spread of $4.50 per ton on 
which the mine-to-consumer trucker 
has to operate, as compared with the 
average spread of a trifle over $5 per 






ton out of which the established re- 
tailer pays freight, fixed charges, sell- 
ing and retail delivery costs. 

Truck manufacturers are becoming 
interested in the situation and its 
future possibilities. One manufac- 
turer’s branch manager recently is- 
sued the following bulletin: 


“There is a mistaken belief that 
there is a lot of money to be made by 
individual operators purchasing new 
or second hand trucks and going direct 
to the mines for coal, to be hauled at 
great distances and sold to consumers, 
usually at lower than current coal 
prices. 


“We, here, have lost a great many 
sales, because of our inability to de- 
termine how a healthy, profitable busi- 
ness could be built for this or any 
other company from this classification 
of users, especially at distances 50 
miles or more from the mines and 
the purpose of this letter is to caution 
you against submitting any time deals 
to our Credit Department and in turn 
to our Collection Department, because 
we cannot consider the sale of a new 
or used truck to this class of users for 
any less than 40 per cent or 50 per 
cent cash down-payment, because of 
the fast depreciation and the prob- 
ability of a repossession, due to the 
business ability of the customer in- 
volved. 

“We doubt the wisdom of promoting 
sales to this class and if we do, we are 
unconsciously tearing down one of the 
finest markets we can hope to find, 
namely: the retail coal dealer. 

“The coal dealer ranks at or near 
the top of the list when it comes to 
pay, practically 75 per cent of all 
truck purchases have been cash to 
date. His business usually is a neigh- 
borhood business, he is not prone to 
overloading and his equipment is not 
subject to fast deterioration, in fact we 
do not know of any class of business 
that is more worthwhile, more desir- 
able than that of the retail coal in- 
dustry. 

“There is little that we, as a com- 
pany, can do to stop the inroads of 
this irresponsible competition the coal 
men are everywhere confronting to- 
day, but we can at least make our 
trucks harder to buy for this use 
and thereby protect this company 
against losses, which are sure to re- 
sult in the majority of sales to these 
independent haulers. 

“Several coal dealers have found 
economy in truck and trailer opera- 
tions from mines to their yards, and 
naturally this opinion does not apply 
to this class of work.” 

This truck manufacturer, and 
others, are adding a clause in lease 
contracts providing that time pay- 
ments shall be made on a mileage or 
monthly basis, whichever is greater; 
the average allowable monthly mile- 
age being much less than that cus- 
tomary in the mine-to-consumer truck- 
ing business. , 

Retail coal dealers criticize both the 
TURN TO PAGE 58, PLEASE 
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WASTEFUL REPAIR PRACTICES 


Department of Sanitation 
Uses 7 Devices in Clean- 
ing Up Its Troublesome 


and Time-Consuming Jobs 


HE machine shop of the Depart- 
ment of Sanitation in the New York 
City Central Motor Repair Shop build- 
ing has designed and built a large 
number of special jigs and fixtures to 
simplify specific operations which 
otherwise would be troublesome or 
time-consuming. Several of them are 
pullers for flanges and gears which 
are “worth their weight in gold.” 

This is the fifth of a series of arti- 
cles describing the shop-made devices 
used in the three city department 
shops comprising the New York City 
Motor Repair Shop building, the 
world’s largest fleet maintenance es- 
tablishment. Another group of devices 
will be described in an early issue. 

Revelation of this information is pos- 
sible because of the courtesy of Albert 
Goldman, commissioner, Department 
of Plant and Structures; Dr. William 
Schroeder, Jr., chairman of the Sani- 
tary Commission of the Department 
of Sanitation, and Edward P. Mul- 
rooney, commissioner, Police Depart- 
ment. 


Fig. 38—Engine Leg Welding Jig 

This jig is used to insure alignment 
when welding broken engine legs on 
Pierce-Arrow crankcases. It comprises 
a flat bar with a threaded post at each 


end. Each post carries two cones which 
are centered in the holes through which 
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Is THE SALESMAN’S PURSE 


IN NEED OF ADJUSTMENT? 


Raita frankly, this business 
of paying salesmen good salaries and 
small commissions when business is 
good, and then reverting to very small 
salaries or straight commission when 
business is poor, I believe should be 
adjusted. It must be if we are to retain 
the real producers and constantly keep 
this business of selling trucks inviting 
to the best class of sales material 
available. 

After all, the salesman is the key- 
stone of the entire situation and if bad 
practices within our own industry are 
the real obstacles to reasonable profits 
let us not penalize the salesman to the 
point where we may greatly limit his 
efficiency. 

Being in close touch with retail and 
wholesale problems right on the firing 
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line, I cannot help but feel that our 
present basis of compensation is en- 
couraging a poor class of business, and 
resulting in personnel problems for 
our field managers which is distress- 
ing, to say the least, under present 
uncertain conditions. It is placing an 
added burden upon their shoulders 
which is not conducive to the coopera- 
tion and coordination so highly essen- 
tial at all times. 

Underpaid salesmen are subject to 
worries. They worry about home fi- 
nances, family living conditions, sur- 
plus cash for that “rainy day,” pay- 
ments of mortgages or instalments, 
etc., and in time they suffer from in- 
jured pride and then often loss of self- 
respect. 

Those of us who have had a few 


Are Truck Salesmen Under- 
paid? Does Present System 
Attract Real Ability? Will 


Adjustment Increase Sales? 


HE author is a sales manager with 16 

years’ experience in wholesale and retail 
selling of trucks. Salesmen now under him 
look upon him as a leader. 

Here he discusses. the problem of sales- 
men's compensation from the viewpoint of 
a sales manager who believes that if his 
employers wish him to fully realize his re- 
sponsibilities to them, they must help him 
to realize his responsibilities to the sales- 
men under him. 

Readers are invited to send their own 
views to the editor. To encourage frank- 
ness, names of discussers will be kept 
strictly confidential. 


years’ experience in retail selling 
know how highly essential correct 
mental attitude is to successful sell- 
ing, and the best seasoned salesmen 
we have cannot go out day after day 
and do the job we expect of them 
and which they are capable of doing, 
if they are beset with financial worries 
and personal problems of a serious 
nature. Enthusiasm so highly neces- 
sary in sales work cannot be pro- 
duced or maintained without a fair 
rate of compensation. 

The sales executive is constantly 
striving for a larger percentage of the 
available volume and keeping sales 
costs down as low as possible at the 
same time. Effort in one direction is 
working against the other, for any 
gain in unit sales in a given terri- 
tory must be accomplished at the ex- 
pense of competition. Under some of 
the existing evils of the industry this 
means decrease in gross due to over- 
allowance on the “trade-in” truck. And 
the decrease in available volume this 
year, compared with better years, has 
made competition generally more 
severe. Hence sales cost is much higher 
in proportion to dollar volume pro- 
cured. To offset decreased volume, and 
decreased gross profits resulting from 
these over-allowances, drastic de- 
creases have been effected in the sales- 
man’s compensation. 

It is only common sense, of course, 
when a manufacturer experiences con- 
tinued decreases in volume over a pro- 
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Truck Neeps FoR A GIVEN Jor 


Any One of the Four Factors, 
Torque, Speed, Weight or 
Ratio, Can Be Calculated If 
the Other Three Are Known. 


By JAMES W. COTTRELL 


Peel upon which the S.A.E. 
performance factor is based may be 
used for calculating problems encoun- 
tered in applying trucks and trailers 
to specific jobs. The performance fac- 
tor formula itself may be transposed 
to determine any one factor, the others 
being known. A study of how this 
formula was derived shows that it 
may be, in fact has been, transposed. 

The starting point is the Bucken- 
dale formula presented to readers of 
COMMERCIAL CAR JOURNAL in the July, 
1931, issue. A slight modification of 
the expressions by the rating com- 
mittee and an assumption that rolling 
friction is 1.5 per cent changed the 
formula to: 





GVW or GTW =! a xe x R_ 
r (——+ RF) 





100 
or, after multiplying, 
Gvw — 675 DR 
r (=e + 0.015) 


Transposing terms to calculate 
grade, instead of gross weight, the 
formula becomes: 


Gg —100T x 12 x e x R_ 
r XxX GVW 


Substituting the figures agreed upon 
by the committee, that is, torque is 
equal to .625 times piston displace- 
ment and that mechanical efficiency is 
90 per cent and multiplying the fac- 
tors we have: 


675 x Dx R 
G= — 1.5 
r XxX GVW 


This gives the grade directly in per 
cent, but does not give speed. The 
road-rolling resistance is shown by 
the final number 1.5. Putting rolling 
resistance and grade together on one 
side of the formula gives 


100 RF 
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675 x Dx R 


=G+4+1.5 





r X GVW 


As previously explained in this 
series, speed is calculated by the for- 
mula: 


mpH — RPM x 60 x 2ar 
5280 x 12 x R 





or MPH — RPM xr 
168 R 


Transposing these terms to bring 
gear reduction and rolling radius on 
the same side, opposite engine speed 
and vehicle speed, the equation is: 


R_ RPM 
r 168 MPH 


Again substituting terms we have: 





675 x D x RPM 


ies MPH « Gvw > ot 15 





Two more mathematical acts will 
bring us to the performance factor 
formula. The first is to throw the 
speed factor on the right side of the 
formula and, figuring the factors with 
this in mind, we have: 


401x Dx RPM 
GVW 


The right side of the equation com- 
bines speed, grade and rolling resist- 
ance and it is expressed as a single 
number, therefore is a numerical in- 
dex of performance. By correcting for 
torque at maximum engine speed, in- 
stead of maximum torque irrespective 
of engine speed, the equation becomes 





= MPH x (G+ 1.5) 
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the performance factor formula given 
last month, that is: 


3.34 x D x RPM 
GVW 


These formulas may be used in two 
ways, first, to calculate the perform- 
ance which may be expected of a given 
truck model, and, second, to figure the 
characteristics which must be incor- 
porated in a truck to meet require- 
ments of a given operation. The per- 
formance factor, which is included in 
the truck rating, can be applied by 
means of the table published last 
month without further calculations. 

Use of the formulas may be illus- 
trated by assuming a problem. The 
load to be carried is 6500 lb. and per- 
formance required is 30 m.p.h. and 
4 per cent grade. A suitable chassis 
weighs 3500 lb., gross vehicle weight 
therefore is 10,000 lb. required; the 
piston displacement of engine and rear 
axle ratio to meet the conditions. 

Looking up the performance factor 
table we find that 30 m.p.h. and 4.0 
per cent grade calls for performance 
factor of 165. Without the table we 
can easily figure it because the per- 
formance factor equals miles per hour 
multiplied by grade plus 1.5. That is: 


30 x (4+ 15) = 165. 


Let us assume that the engine in 
a truck we are considering is rated 
at 2500 r.p.m. How can we figure 
piston displacement? It can be cal- 
culated from the torque formula, but 
a simpler method is to use the per- 
formance factor formula. ‘Substitut- 
ing known figures in this formula we 
have: 


165 — 2:34_x D x 2500 
10,000 


PF = 








Completing the calculation gives - 


197 cu. in. displacement. The engine 
of the imaginary chassis has 200 cu. in. 
displacement and therefore meets the 
requirements. 

We have fixed both engine speed and 
vehicle speed in our calculations and 
therefore must use a rear axle ratio 
which will apply the engine torque to 
meet the speed and hill-climbing abil- 
ity agreed upon. 

There is a formula to give us engine 
speed when axle reduction, tire size 
and vehicle speed are known. It is: 


r 





To calculate R directly the formula 
is transposed to put R, gear ratio, on 
the left, thus: 





—_— RPM xr 
MPH x 168 


Assuming that 32 x 6-in. tires are 
used the rolling radius will be 16.10 
in. and substituting known figures in 
the formula including 30 m.p.h. we 
have: 


_ 2500 x 161 | 
30 x 168 — “9 
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This is the rear axle ratio which 
will provide 30 m.p.h. and hill-climb- 
ing ability of a 4 per cent grade with 
an engine of 200 cu. in. displacement. 
But the engine will be running at its 
recommended maximum speed of 2500 
r.p.m. and in ordinary service opera- 
tors do not wish to run an engine at 
full speed for a vehicle speed of only 
30 m.p.h. If a maximum vehicle speed 
of 45 m.p.h. at maximum engine speed 
is satisfactory the gear ratio required 
will be 5.32. The figures are: 


2500 x 16.1 
R = ———————_ = 5.32 
45 x 168 


With this gear ratio in use the 4 
per cent grade would be climbed with 
the transmission in gear, perhaps 
third speed in a four-speed gearset. 
Of course the figures vary with each 
job and those chosen for illustration 
are not of any particular truck model 
or operation. They are simply used 
as examples. 

Rolling radius of tires is an essen- 
tial factor in all of these performance 
formulas and it is one of the first fig- 
ures to be determined. Just as soon 
as the vehicle gross weight of a truck’ 
recommended for a given operation is 
fixed, the very next step is to choose 
the tire size suitable for the load and 
operating conditions. When the tire 
is selected the rolling radius is taken 
from a table. Rolling radius is tied 
in with gear ratio because the radius 
determines how many revolutions the 
tire makes per mile. With a given 
radius of tire it is then the gear ratio 
which determines how many revolu- 
tions the engine makes for one revo- 
lution of the rear wheel and, therefore, 
how many revolutions the engine 
makes per mile. 


Abbreviations used in formulas 


GVW=Gross vehicle weight to nearest 
100 lb. This weight includes chassis, 
body and payload and is measured at the 
tires on the ground. 


GTW=Gross train weight in pounds. 
This weight includes chassis, body and 
payload of truck or tractor and trailers, 
measured at the tires on the ground. 


D=Cubic inch displacement of engine. 


T—Engine torque, in pounds-feet, avail- 
able for vehicle propulsion. A recom- 
mended basis for purposes of comparison 
is 0.625 lb.-ft. torque per cubic inch dis- 
placement. This is an average value for 
average conditions and may vary slightly 
from actual torque developed. In the per- 
formance factor formula, due to the fact 
that the torque used is the torque at the 
maximum rated speed, an additional fac- 
tor of .83 must b eused so that the factor 
becomes .625 X .83 or .519. Therefore, 


R=Axle gear reduction. 


r=Rolling radius of loaded driving 


tires in inches. 


RF=Road-rolling resistance factor in 
pounds per pound of GVW or GTW. A 
recommended basis for purposes of com- 
parison is 0.015, an average value. 


G—=Grade in per cent. 


e=—Efficiency from engine to tires in 
direct drive. A recommended ayerage is 
0.90 in direct gear and 0.80 through trans- 
mission gears. 


BHP=Brake horsepower available for 
propulsion of vehicle or train. 


MPH=Vehicle speed in miles per hour. 


RPM=Engine speed in revolutions per 
minute in direct gear. 


PF=—Performance factor. 
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of the motor vehicle, but the yield 
from motor vehicle revenues as well. 

It is not the contention of the 
American Automobile Association 
that the railroads are not paying 
enough taxes. Every industry today 
is feeling the weight of the tax load, 
and the railroads are feeling it in 
common with others. Our contention 
merely, is that highway transport is 
paying an enormous tax bill and that 
the propaganda of another transpor- 
tation agency, namely, the railroads, 
encouraging a heavier tax on high- 
way users, is indefensible. 

The American Automobile Associa- 
tion has for years favored adequate 
regulation of highway common 
carriers by the states and, where 
interstate bus operations are involved, 
by the Federal Government. There is 
a great difference, however, between 
such regulation and the strangula- 
tion through the use of the taxing 
weapon which the railroads are en- 
couraging throughout the country to- 
day. 

The states have ample powers to 
make such regulations as would as- 
sure maximum safety for passenger 
cars using the highways along with 
heavy commercial vehicles. The ques- 
tion of length and width of these 
vehicles, including the truck and 
trailer combination, is certainly one 
deserving of study. However, it should 
not be approached in the - punitive 
spirit that the railroads are foster- 
ing today. 

It is to be hoped that the legisla- 
tures will insist on facts and not be 
led to hasty action by the shock bat- 
talions of railroad employees who 
have been so carefully coached that 
they speak the same lines with the 
same pathos and the same dramatic 
appeal at all the crossroads and way 
stations of America, They are careful 
not to point out that there are 50,000 
communities in the United States that 
have no rail facilities and are wholly 
dependent on highway transport. 

When it comes to the taxation of 
buses and trucks, the American Auto- 
mobile Association, which primarily 
speaks for the passenger car owners, 
believe that commercial motor vehicles 
should pay a share of the road bill 
commensurate with their use of the 
road and the differential, if any, be- 
tween the cost of arteries adequate 
for passenger car traffic and arteries 
necessary for heavy commercial traf- 
fic. This, however, is a matter for 
technical study. The commercial 
vehicle operators claim that they are 
now paying their share. 

Pending definite conclusions based 
on expert studies, it is unscientific 
to resort to indiscriminate use of 
taxation as a means of bringing about 
the equality of opportunity on which 
the railroads lay so much stress and 
to which they are entitled. 
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LOCKHEED HYDRAULIC 
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Hydraulic-minded 


5 peo is a Clearly defined group of people, 
owners and operators of automotive vehicles, 


who may fairly be called the ‘Hydraulic Market.” 


These numerous people have acquired, by personal 
experience, a conviction that Lockheed Hydraulic 
Brakes are the ultimate in brakes —as to actual stop- 


ping efficiency and as to satisfaction delivered. 


They will always think so—as will a correspond- 
ing group of makers of cars, trucks, buses; who 
recognize the existence of that market; and see the 
economy of short-cutting the selling problem by giving 


these Hydraulic-minded customers what they want. 


HYDRAULIC BRAKE COMPANY 
DETROIT, MICHIGAN, U.S.A. 
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FEDERAL CREATES A SMART 
STYLEFOR | 


HREE New 





Federal Model E-4, 1'/2 Tonner 





= straight hoods, with door type 
ventilating louvers, wide, deep, some- 
what sloping and V-shaped radiator 
shells with grille type front, fenders 
with deeper crowns and appearing to 
be of one piece manufacture, splash 
pans which effectively conceal the 
front of the chassis—these details 
lend a distinctly modern appearance 
to three new models introduced by the 
Federal Motor Truck Co. for 1933. 
These radiator shells are as deep as 
on any passenger car, with same 
pleasing effect, and the grille front 
conceals the fender and headlamp tie- 
bar in the modern manner. Mounted 
below each chrome-plated headlight is 
a diaphragm type horn. Hood louver 
doors have chrome-plated wind-splits. 
For the cabs, there are three cowl 
ventilators, one on top and one on 
either side. Instrument panels are 
simple but attractive, and include a 
gas gage and temperature indicator 
in addition to the usual instruments. 
The three new Federal models are 
respectively, the E-4, a 1%-ton 
chassis on wheelbases of 130, 142, 
154, and 166 in., the A-7 with a rat- 
ing of 2% to 3 tons and gross of 
15,000 Ibs., and the A-8 with a gross 
rating of 18,000 lbs. and tonnage 
capacity of 3-3% tons. The latter 
two are available in eight wheelbases 
each, ranging from 153 to 237 in. 
While the A-7 and A-8 are com- 
pletely new models, the E-4 is in some 
respects, mechanically a development 
from the former E-3 series. It is 
available with either the four or 
six-cylinder Continental engines 
found in the previous D-3 and E-3 
models. Three point suspension, cen- 
trifugal water pump, oil filter and 
camshaft driven fuel pump are found 
on both engines. The six has Invar 
strut aluminum alloy pistons. 
Standard tires on both models are 
6.00/20 six-ply balloons front and 
32 x 6 in. high pressure rears, all 
on ventilated disc wheels of the de- 
mountable type, with dual wheels 
available at extra cost. Other note- 
worthy features of the E-4 are an 
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11 in. heavy duty clutch, 4-speed 
transmission, full floating rear axle 
and 6 x 2% x % in. frame side rails. 
Standard chassis weight is 3225 lbs. 

In the A-7 and A-8 the engines 
are Waukeshas, that on the smaller 
model being the 6MS series, with 





Federal's snappy front end 


the 6MK on the A-8. Both have a 
stroke of 4% in., with bores of 2% 
and 4% in. respectively. Built-in 
fly-ball type governors are found on 
these engines. 

Clutches are single plate, with diam- 
eters respectively of 12 and 13 in. 
Mounted in unit with the engine is 
a five-speed Clark transmission on 





MODELS 


both chassis. This transmission has 
helical constant mesh gears for coun- 
tershaft drive and fourth speed op- 
eration, for quietness. Direct is in 
fifth, By the use of a five-speed 
transmission, of course, steps between 
gears have been materially reduced, 
while the dog-clutch shift between 
direct and fourth speeds facilitates 
handling by the operator for rapid 
shifting, when desired. 

Both the A-7 and A-8 have Spicer 
universal joints with roller bearings 
of the needle type. 

Four wheel hydraulic brakes with 
B-K vacuum booster brakes are 
found on the A-7 and A-8. Front 
drums are 16 x 2% in. Rear drums 
on the A-7 also are 16 in. with 3%- 
in. lining, while 17% in. drums with 
4-in. lining are found on the A-8. 
Emergency brakes are of the two- 
shoe ventilated disc type. 

Rear axles on the A-7 are full float- 
ing spiral bevel Clarks with Timken 
on the A-8, also full floating. Front 
axles, of Clark manufacture on all 
models, are wider than on former 
Federal models, the increased tread 
being used for shorter turning radius. 

Front springs are shackled at the 
front. Rear springs are also shackled 
at the front for Hotchkiss drive, but 
rear ends of these springs are of the 
floating contact type, eliminating 
shackles, pins or bushings, and need 
for lubrication. The top leaf of these 
chrome manganese springs contacts 
a radius in a frame bracket, and un- 
der load the effective length of the 
spring is shortened 2 in. from no- 
load to full-load condition. 

Chassis frames are of the fish-belly 
type with 10 in. depth maximum sec- 
tion tapering toward front and rear. 
Side rail stock is % in. thick. 

Tires on the A-7 are 8.25/20 in. 
balloons all around, mounted on 20 
x 7 in. cast spoke type wheels. Wheels 
20 x 8 in. of the same type carry the 
9.00/20 in. balloons standard on the 
A-8. 


Rear ends of rear spring slide 
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CHevroter Jacks Up Power 
AND Drops PRICE ON 33 LINE 


- OR 1933 the Chevrolet commercial 
line consists of three models as for- 
merly, a light delivery of 108 9/16-in. 
wheelbase, and the 131 and 157-in. 
wheelbase trucks, all at lower prices 
than last year. In the light delivery 
models axles, clutch, steering mecha- 
nism and wheels are interchange- 
able with passenger car units. 
Engines, however, are the same as 
those used in the heavy-duty trucks. 
Transmission in the light delivery is 
the same as in the passenger cars, in- 
cluding the synchro-mesh design, but 
omitting the free-wheeling unit. Sheet 
metal parts and radiator conform to 
those in the truck line. Frames are a 
modification of 1932 passenger frame. 

The 131-in. wheelbase truck is sup- 
plied with either single or dual wheel 
equipment. It has a frame 6% in. 
deep, four-speed transmission, 10-in. 
clutch, heavy-duty front and rear 
axles, and a special truck engine. It 
is rated as formerly, 144 tons, hav- 
ing a gross allowable weight of 7500 
lb. with single and 8300 lb. with duals. 

The 157-in. wheelbase is rated at 
7900 lb. gross with single and 8300 
with dual wheels. Except for the 
frame it uses the same major units as 
the 137-in. model. 

The engine which powers the entire 
Chevrolet commercial line incorporates 
all the developments which have been 
added to the 1933 passenger car en- 
gine. Horsepower output has been in- 
creased to 56 at 2750 r.p.m., with the 
increase relatively greater at low than 
high engine speeds; 51 hp. is devel- 
oped at 2000 r.p.m., and torque peak 
in the relatively flat torque curve is 
146 lb.-ft. at 1000 rp.m. Engine 
mounting in the long and short truck 
line retains the metal supports at the 
rear, but at the front the spring 
mounting has been replaced by the 
same rubber unit now used on the 
light delivery. 


Chevrolet delivery chassis with panel body 


























Prices of Chevrolet 1933 Line 


Ya ton 12 ton 14 ton 
Chassis delivery 137 in. 157 in. 
Ge... $330 $480 $510 
1932 ... 355 520 575 


Delivery chassis wth bodies; sedan de- 
livery $545, standard panel $530, special 
panel $545, canopy $525, screen side can- 
opy $544, closed cab pick up $440, closed 
cab canopy top $470. 

Truck chassis 131 in. wheelbase with 
bodies; cab $570, standard panel $715, van 
panel $870, canopy $710, screen side can- 
opy $732, platform $625, stake $655, stake 
express $665, open express $650, high and 
wide express $660, high rack $670, special 
stake $640. 

Truck chassis 157 in. wheelbase with 
bodies; cab $600, van panel $950, platform 
$670, stake $715, stake express $725, high 
and wide express $705, high rack $740, com- 


bination farm $725. 


Special equipment for I!/, ton models, 
dual wheels $25. 

Racks for combination farm model $60, 
tip top $25. 


Clutch and transmission improve- 
ments are minor in character. Uni- 
versal joints, however, have been re- 
designed to provide greater strength 
and smoother operation. The joints 
on both lines of trucks are identical 
except for the square and splined holes 
to fit the various shafts to which they 
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Chevrolet |!/p-ton with express body 


assemble. The new joint is of the 
spider type with four cylindrical bear- 
ings. A flat machined on each of the 
trunnions provides for entrance of 
lubricant. Hardened steel bearings 
are assembled from the sides of the 
joint and retained by spring steel 
snap rings. These bearings are of 
the cylindrical type. 

Fuel tanks, under the seat, have 
been increased to 15-gal. capacity. In 
both trucks the steering ratio has 
been increased to 14:1. 

Frame section in the short wheel- 
base truck has been increased in all 
dimensions. Maximum depth is now 
6% in. with 2%-in. flanges, and 
using 3/16-in. stock. 

Rounded edge leaves are found in 
the springs of the short wheelbase 
truck to decrease wear. On both 
Rear axles have been redesigned for 
greater strength, particularly at 
points of maximum stress. There is 
a new straddle mounted drive pin- 
ion. This involves a change in bear- 
ing sizes, the front pinion shaft bear- 
ing being larger and the rear smaller 
than formerly. Ring gears are larger 
in diameter. Differential is of the 
four-pinion type. 

The torque tube is larger in diame- 
ter at the rear end, as is the pro- 
peller shaft. An optional axle ratio 
of 6.17:1 is available on the short 
wheelbase truck. Front brake drums 
have been increased in diameter to 
12 in. as on the light delivery and 
passenger car, and provided with 
wider lining. 

While standard wheel and tire 
equipment on the trucks remains un- 
changed, more options are available 
for varying conditions of service. All 
optional tires fit the 20 x 5-in. stand- 
ard rims. Available at no additional 
cost are 6.00/20-in. 6-ply balloons. 
Available at extra cost are 32 x 6 
8-ply tires, and 6.50/20 6-ply bal- 
loons, as well as 7.00/20 8-ply bal- 
loons. With the 6.50 and 7.00-in. 
balloons aspecial spacers are provided 
between the dual rear wheels to pre- 
vent side-wall rubbing. 
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LIODGE — SHULER — ROCKNE 


Dodge Sedan Delivery 
Has Passenger Lines 


€ ARRYING out the body lines of 
its new passenger cars in its new 
Sedan Delivery, Dodge Brothers has 
built striking appearance in this com- 
mercial chassis. It is mounted on the 
new Dodge Brothers six-cylinder 
chassis. Sloping V-shaped radiator 
front, with chrome-plated shell; fen- 
ders which conceal the chassis front 


and rear; chrome-plated windshield 
frames of the sloping type, with 
rounded front headers and _ hoods 


which extend almost to the base of the 
windshield, concealing the usual cowl, 
are among the appearance details of 
this new light delivery unit. 

Cowls are stamped of a single piece 
of steel, making possible rigid and yet 
narrow posts for maximum vision for 
the driver. The dash is heavily ribbed 
and insulated against engine noises 
and heat. A hand operated cowl 
ventilator is located just back of the 
hood ledge. Door pillars are an 
integral part of the body sides, being 
flash-welded to the cowl and the rear 
end of the side panels. The one-piece 
steel body sides are placed over hard- 
wood posts, lined with insulating 
material and covered with plywood to 
make them soundproof. 

There are no separate roof side 
panels, these being formed integral 
with the body sides and curving 
‘gracefully over into the top. An in- 
set panel, which adds to the attrac- 
tiveness of the model, extends from 
front door to rear of body. Pas- 
senger car appearance characterizes 
the front doors, which are of all-steel 
construction with large windows hand- 
crank operated. 

Easy access to the load compart- 
ment is achieved by use of a full size 
all-steel rear door. It is fitted with a 
large rectangular glass window. The 
roof is of the set-in type similar to 
that used on the latest Dodge pas- 
senger cars. The entire body, includ- 
ing the cowl, is rustproofed before 
lacquering by a special process known 
as Parkeliting, which also forms a 
bond for the primer paint coat. 

Inside, a rubber matting, %-in. 
thick, covers the entire heavy plywood 











Passenger car lines give new Dodge delivery unit striking appearance 


floor. The floor itself is laid in one 
piece over cross sills, bolted to the 
bottom of the sides. Body interior, in- 
cluding the rear door, is finished in 
plywood veneered to a mahogany 
grained appearance. Loading space is 
illuminated by a dome light in the 
center of the body, which can be lit 
from two switches—one integral with 
the light, the other at the rear of the 
left door. The driver’s seat has a steel 
frame with Pullman type springs, 
heavily padded and is adjustable. A 
folding companion seat is provided to 
the right, hinged to the floor. Front 
compartment doors under the rubber 
matting are heavily padded for heat 
and noise insulation. 

Steering columns have been made 
adjustable. Brake and gear shift 
levers are placed well forward to pro- 
vide easy access to the seat from 
either side. Rubber pads are pro- 
vided on the pedals as well as the ac- 
celerator and starter. Instruments 
are carried in an attractive and indi- 
rectly illuminated panel. 


Shuler Adds Tubular 
Axle to Trailer Line 


Laue Shuler Axle Co., Inc., Louis- 
ville, Ky., has added a tubular axle to 
its line of square axles for trailers. 
The square-section trailer axles will be 

continued, the tubular axle being add- 


Shuler tubular axles are made from one-piece seamless tubing 
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ed to meet the demand for this type 
of design. 

The tubular axle is made from one 
piece seamless tubing, the spindle ends 
being formed in the rolling operation. 
Tubes are heat-treated and can be fur- 
nished with or without camber as spe- 
cified. The entire assembly is free 
from welds. Hubs and brake equip- 
ment are interchangeable with similar 
parts on regular axle equipment. 


Delivery Unit of New 
Rockne Lists at $615 


HOW time announcements by 
Studebaker include a new name in the 
commercial field, the new Rockne re- 
tail delivery unit, a de luxe style panel 
job, listing at $615. The engine is a 
six 3% x 4% in., of 190-in. displace- 
ment. A distinctive feature of the 
body is a two-level roof, the roof of 
the loading compartment being higher 
than that over the driver’s space. 
Complete description of the unit will 
be available within the near future. 


Truck Legislation Shoots Up 
Cost of Feeding the Public 


CONTINUED FROM PAGE 17 


four cents per cwt. additional cost to 
our transportation bill. 

There is a place for all forms of 
transportation in a distribution sys- 
tem such as ours. The imposing of 
restrictive legislation on motor trucks 
will increase our cost of distribution. 
Some form of regulation is necessary, 
but it must be fair and based on sci- 
entific information. It must be uni- 
form in all states to permit free and 
easy flow of trade. Restrictive legis- 
lation will not prevent the most eco- 
nomical form of transportation from 
being used for each distribution 
problem. 
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TIMKEN 


TUBULAR TRAILER AXLES 
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Like the ball-player and football star 
that outdo themselves in crises 
Timken Trailer Axles prove their 
extra worth when you figure actual 
dollars and cents, in costs and profits. 


The tubular section of the Timken 
Trailer Axle— 


* reduces chassis weight, without sac- 


rificing carrying capacity. 

* weighs much less than any solid 
beam of equal capacity. 

* resists deflection under radial or 
torsional loads. 


What’s the answer? Timken Trailer 











. 
Se ae a 


MODEL | 











J] SERIAL ae 

MAXIMUM.LOAD ATGROUND 

ON PNEUMATIC TIRES. 
L_).000-,0UNDS |. 


Axles minimize tire wear; solve the 
trailer-brake problem; cut operating 
costs. 


These are facts, easily provable. The 
best way is prove them for yourself: 
to your own profit. 


On new trailers, specify Timken 
Tubulars. To modernize brakeless 
trailers, and to correct excessive tire 
wear, equip with Timken Tubulars. 


Interesting booklets covering all 
phases of vital trailer-operation prob- 
lem will be sent to you on request. 
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THE TIMKEN-DETROIT AXLE COMPANY, DETROIT, MICHIGAN 
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Cab and pick-up body on Model D-| 


. H.C. CRASHES 





Chassis includes cowl and windshield support 


LIGHT LELIVERY 


FIELD WITH $360 HALF TONNER 


S TARTING of production of the 
new International Model D-1 a %- 
ton six-cylinder truck marks the en- 
trance of the company into the light 
delivery field and in the highly com- 
petitive low-price bracket. The chas- 
sis with standard equipment lists at 
$360, which is the lowest price ever 
quoted on an International chassis, 
and is but $30 more than the 1933 
Chevrolet and $40 more than the Ford 
delivery chassis. 

Model D-1 is being built by the 
Willys-Overland Co. to International 
Harvester Co. specifications. First 
units came off the assembly line late 
in December, and first schedules call 
for production of 100 units daily, ac- 
cording to L. A. Miller, president of 
Willys-Overland. 

The chassis is rated to carry %4-ton, 
and chassis carrying capacity, com- 
prising cab, body, equipment and pay- 
load, is specified at 2000 lb. The unit 
is powered by a six-cylinder 3 5/16 x 
4%-in. engine with 213 cu. in. dis- 
placement. A 9Q-in. single plate 
clutch, three-speed unit mounted 
transmission, and spiral bevel gear 
semi-floating rear axle make up the 
drive line. Five 40-spoke 18-in. wire 
wheels and left front fender well and 
tire carrier are standard equipment. 
Coupe type cab and pick-up body or 
de luxe panel body are available at 
extra cost. 

Brake horsepower of the engine is 
70 at 3400 rpm. and maximum 
torque of 138-lb. ft. is developed at 
1200 r.p.m. The crankshaft is car- 
ried in four steel-backed interchange- 
able type main bearings. Tool seat 
valve inserts are used for the exhaust 
valves. Lubrication is force feed to 
main, connecting rod and camshaft 
bearings and timing chain. The 
downdraft carburetor is fitted with an 
air cleaner. 

Service brakes are of 4-wheel two- 
shoe self-energizing type controlled 
by cable. Hand lever likewise applies 
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5.25/18 balloons 
rear wheels. 
The frame includes a double drop, 
in. wide at the rear. 
Channels are 5% x 2% x 9/64 in. and 


and is 48% 


Specifications of Model D-| 
Rated capacity !/o-ton 


PRIGS. ..s0.0<0 $360 
Engine ....... 6 cyl. 
Cylinders ....35/16x 4g in. 


Displacement . 213 cu. in. 
NACC rating. 26.3 hp. 


Brake hp. ....70 @ 3400 r.p.m. 
TOTUUC ccicees 138 Ib.-ft. @ 1200 
ere 9 in. single plate 
Transmission .3 speeds 

Rear axle ....Bevel-semi-float. 
Brakes ....... 4-wheel mech. 
i eer 5.25/18 balloon 
Wheels ...... Five, wire type 
Bodies ........ Cab, pick-up, 


de luxe panel 


brakes on four wheels. Tires are 
on both front and 





are joined by five cross-members. 

The pick-up body, of all-steel con- 
struction, has loading space 66 x 46% 
in., with side panels 11 in. high with 
6-in. flareboards. The body has four 
stake pockets, and the end gate chains 
are covered. 

Load space dimensions of the de 
luxe panel body measure 72 in. long, 
46% in. wide and 47 in. high. It has 
full panels of three-ply fir veneer in 
natural finish. There is a single ad- 
justable seat. Slanting windshield, 
rear vision mirror and dome light are 
included. 

Standard equipment includes cowl, 
dash and windshield supports, front 
and rear fenders, running boards and 
the usual instruments. Special equip- 
ment at additional cost includes: front 
bumper, two-way shock absorbers, 
and the cab and bodies previously 
mentioned. 


The D-I engine is a 35/16 x 4!/g in. six 
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Highway Interests Mobilize 


More than twenty-three leading na- 
tional organizations interested in high- 
way and building activities have 
joined forces in the Highway and 
Building Congress to be held at De- 
troit during the week of January 16, 
1933. Plans will be made to forstall 
drastic curtailment of highway de- 
velopment and motor transportation 
growth threatened by proposals to 
divert motor vehicle and gasoline tax 
revenues to purposes other than high- 
way construction and maintenance. 
The highway sessions of the Congress 
will be held at the Masonic Temple, 
January 19 and the building sessions 
TURN TO PAGE 58, PLEASE 


Tax Exemption Rulings 


Several important rulings have re- 
cently been announced by the Tax 
Department with respect to the tax on 
automobile parts and accessories. For 
example, wrecking cranes sold for 
mounting on trucks, towing cradles 
used in connection with service trucks, 
reboring machines, valve refacing ma- 
chines, valve regrinders, air com- 
pressors and paint spraying equip- 
ment are not considered as parts or 
accessories and are not subject to tax. 


Lee Tops A. B. L. A. 


Robert Lee, vice-president, Ther- 
moid Rubber Co., was elected pres- 
ident of the Asbestos Brake Lining 
Association. G. W. Marshall, Jr., as- 
sistant sales manager, U. S. Asbestos, 
was elected first vice-president; M. T. 
Rogers, vice-president, Multibestos 
Co., second vice-president; and W. J. 
Parker, commissioner. 


Lycoming V-12 Truck Engine 


The Lycoming Mfg. Co. exhibited at 
the New York Show its new V-type, 
12-cylinder truck engine. It has a 
3%-in. bore and 4%4-in. stroke giving 
a displacement of 492 cu. in. and de- 
veloping 160 hp. at governed speed of 
2800 r.p.m. with torque of 350 Ib. ft. 
at 1200 r.p.m. 


Handy Governor Magual 


Handy Governor Corp. has issued a 
new manual of governor specifications 
covering the entire field of truck 
transportation which is available to 
any fleet owner, truck dealer or serv- 
ice organization. 


Cleveland's Truck Trio 


Manufacturing, engineering and 
sales departments of the Indiana Mo- 
tors Corp. will remove from Marion, 
Ind., to Cleveland, Ohio, immediately, 
accordingly to A. E. Bean, president, 
White Motor Company. This brings 
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to the White factory the manufacture 
and assembly of White, Pierce-Arrow 
and Indiana truck lines. The removal 
of the Pierce-Arrow truck line from 
Buffalo, N. Y., to Cleveland is now 
practically complete. Studebaker 
trucks will continue to be built at 
South Bend and Rockne commercial 
cars at Detroit. 


Doling Heads N. Y. Autocar 


Chas. E. Doling, a vice-president of 
the Autocar Sales & Service Co., has 
been transferred as manager from 
the Philadelphia branch to the Metro- 
politan New York area. Auto-car 
executives felt that the increasing 
volume of business from this section 
warranted this transfer of one of its 
most capable men. Edward F. Coo- 
gan, also a vice-president of the sub- 
sidiary unit of the Autocar Company, 
leaves Boston to take Mr. Doling’s 
place in Philadelphia. H. R. Gary 
has been elected a vice-president and 
transferred to the Boston branch 
managership, succeeding Mr. Coogan. 


Depression Takes an Upper-cut 


November sales of the Diamond T 
Motor Car Co. showed a gain of more 
than thirty per cent for the corre- 
sponding month of 1931. In fact, more 
trucks were sold in November, 1932, 
than in any previous November in the 
25-year history of the company. 


November Truck Sales 


November sales of trucks made in 
the United States, according to the 
Bureau of Census, were 12,024 com- 
pared with 13,595 in October; 19,683 
in November, 1931, and 35,613 in 1930. 


Preliminary 1932 Truck Facts 


During 1932 237,500 trucks having 
a wholesale valuation of $138,000,000 
were produced in the United States 
and Canada, according to preliminary 
facts and figyres released by the Na- 
tional Automobile Chamber of Com- 
merce. The truck registration was 
3,231,000 of which 880,000 were on 
farms. Of the total trucks registered 
TURN TO PAGE 58, PLEASE 


These Men Want Jobs 


Croere, John D. (39), 91 Linden Avenue, Irving- 
ton, J. Nineteen years’ experience in trucking and 
p--E8 work. Thoroughly familiar with New Jersey 
and New York City. Was sheet writer, chauffeur and 
foreman with one concern for 17 years and another for 
two. Desires any position in line with experience. 
Will go anywhere. 


A-14 (40), 23 years’ automotive experience. 
Grounded in modern methods of budgetary control, 
market research and sales analysis. Knows branch, 
distributor and dealer method. Able to train men, 
conduct service sales meetings, line up service sales 
territories, promote service sales contests. Traveled 
extensively in eastern territory. Available now. Lo- 
cation immaterial. 





N. Y. Truck Groups Combine 


More than 2000 individuals and 
companies operating commercial ve- 
hicles in New York State have been 
brought together in a single organiza- 
tion through the amalgamation of the 
Motor Truck Association of America 
and the Empire State Motor Truck 
Owners Association. The combined 
group will be known as the New York 
State Motor Truck Association, Inc., 
with headquarters at 1440 Broadway, 
New York and 184 State Street, Al- 
bany. Henry V. Mittleworth of the 
Consolidated Gas Company has been 
elected president. The executive de- 
partment will be under the direction 
of Theodore D. Pratt, managing direc- 
tor, and Louis G. Stapley, manager. 


Frank A. Miller With U. S. Asbestos 


To more fully capitalize the potenti- 
alities of the commercial transporta- 
tion field the United States Asbestos 
Division of Raybestos-Manhattan, Inc., 
has formed a Commercial Transporta- 
tion Sales Division. Its manager is 
Frank A. Miller, formerly with the 
Stromberg Carburetor Co. in a sales 
and advertising capacity, and later 
TURN TO PAGE 58, PLEASE 


Jersey Direction Indicators Enjoined 


An order restraining Harold G. 
Hoffman, Commissioner of Motor Ve- 
hicles of New Jersey, from enforcing 
the law requiring trucks and cars to 
have direction indicating signal de- 
vices has been issued. Indications are 
that the state will repeal the act. 


Kentucky Truck Law Upheld 


Kentucky regulatory truck law 
which fixes maximum load at 18,000 
lb., height 11% ft., width 9 in., and 
length 26% ft. has been upheld by the 
—— Court of Appeals as constitu- 
tional. 


Dahl an N. A. C. C. Director 


T. R. Dahl, vice-president, White 
Motor Co., has been elected a director 
of the N.A.C.C. Mr. Dahl is also a 
member of the Chamber’s Truck Com- 
mittee. 


White Has Good Month 


More White trucks were sold during 
December than in any month since 
last June, according to an announce- 
ment made by J. M. Cleary, president 
of the White Company. 


Puts on 13,734 Workers 
General Motors Corp. announce 
that 13,734 employees have been placed 


on the payroll in the past three 
months. 
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Is the Salesman’s Purse 
In Need of Adjustment? 


CONTINUED FROM PAGE 30 


longed period that sales organizations 
will be reduced in size and compensa- 
tion reduced somewhat, but I believe 
you will agree that the salesman is 
not altogether responsible for the loss 
in volume, and it would of course be 
unfair to blame him for an accepted 
evil like “over-allowance.” Hence in 
the face of these existing conditions, 
I believe the salesman has received 
more than his rightful share of “sal- 
ary cutting.” In fact, I believe the 
cuts have been too drastic, and that 
they are creating a rather destructive 
effect upon the morale of our men in 
the field. It is, therefore, vitally im- 
portant that the industry formulate 
a plan of compensation for salesmen 
and sales managers that is more com- 
mensurate with the experience and 
ability necessary for sales success in 
an unusual and highly competitive 
field. 

The straight commission basis, 
which is meeting with favorable con- 
sideration by many factory executives 
and a few branch managers, is not the 
solution to our sales problem under 
present conditions by a wide margin. 
There are too many factors working 
against it, and the time between or- 
ders is too great. 

The commission form of compensa- 
tion originated with companies mer- 
chandising products that enjoyed a 
brisk turnover, when demand slightly 
exceeded production, and when prices 
and terms were highly stabilized. 
Straight commission salesmen even 
in those days would lag several days 
after a good profitable sale, a very 
dangerous habit for a salesman to 
form but one nevertheless difficult to 
control. Then, too, companies working 
on straight commission basis fre- 
quently have to advance money to 
their salesmen at time during business 
recession, often resulting disastrously 
for many good men who find them- 
selves in debt up to their neck to the 
concern they work for. Again we fre- 
quently experience another bad re- 
action to sales psychology when these 
advances are deducted from commis- 
sion earned and the adjustment is not 
handled diplomatically. The straight 
commission salesman may feel that he 
is his own boss and therefore fre- 
quently he is not receptive to con- 
structive advice or may not carry out 
certain instructions which may be 
highly important to the company be- 
cause he feels he is not being paid 
for it. In other words, sales direction 
is considerably limited. 

The salesman working on a straight 
salary on the other hand may not 
strive to produce more than he is being 
paid for, and the really ambitious 
salesman highly resents the fact he 
cannot earn more for doing the ex- 
ceptional job over a long period of 
time, which soon dull enthusiasm and 
initiative. Then there is always the 
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danger with the “straight salary” 
man to direct his thoughts and actions 
toward justifying his salary only, 
thereby limiting his capacity to the 
amount of his salary. 

I have heard some tight-fisted execu- 
tives say that only salesmen who pay 
their way should be paid. ‘And I 
agree, but how much should the sales- 
man be paid? It has also been right- 
fully said that the earning power 
of the salesman is unlimited if he can 
sell, which is quite true. But on the 
other hand, what are the average 
monthly earnings per salesman in any 
given truck organization today? 

Regardless of some opinions to the 
contrary, we must, I feel sure, offer 
sufficient incentive to our salesmen 
to insure consistent hard effort. I be- 
lieve the combination of salary and 
commission comes very close to the 
ideal method of compensation, but the 
salary should be sufficient to meet the 
ordinary necessities of life, and com- 
missions of fair percentage that offer 
the chances of real income to the sales- 
man procuring satisfactory volume. In 
other words, the opportunity of com- 
mission earnings should be sufficient 
to insure the better than average 
salesman, to have money in the bank, 
investments in securities, protection 
against emergencies, slumps and in- 
capacities. This form of compensation 
encourages extra effort, longer hours 
and stimulates resourcefulness. It 
forms the added incentive to make that 
extra call or two, which means more 
business. 

The rate of commission to be paid, 
of course, depends largely upon gross 
profit possibilities together with the 
amount of salary paid per month. 
Commissions should be based on a 
sliding scale according to the quality 
of the order, encouraging substantial 
cash down payments and _ limited 
terms, as much as possible, keeping in 
mind however that in the majority of 
cases the salesman has not a very 
strong control of this situation, that is 
above averages. 

I do not know of any sales job to- 
day requiring the varied knowledge 
and experience necessary in success- 
ful truck selling, in fact aside from 
being a salesman in every sense of 
the word, he must know his own prod- 
uct thoroughly and his competitors’ 
products as well. He must be a well 
posted transportation man with a 
viewpoint from the operator’s side. He 
should be fairly well grounded in 
mechanics generally and have a 
thorough understanding concerning 
general chassis design, load balance, 
truck ability, tires and tire capacities, 
brakes and braking ability, cab and 
body construction, refrigeration, 
dumping mechanism, winch and cap- 
stan performance, gear ratios and its 
relations, together with a good knowl- 
edge of operating and maintenance 
costs. In fact, the industry is be- 
coming more exacting every day in its 
demands upon “selling ability” and 
“knowledge of truck transportation” 
and all of its ramifications. 


Therefore, I believe you will agree 
with me that this business of merchan- 
dising motor trucks has indeed be- 
come a highly specialized sales job re- 
quiring the best ability we can procure 
and that the importance of fairly com- 
pensating these demands is quite evi- 
dent. 

A good salesman is never a liability 
and the sales job we have ahead of 
us right now requires real man-power. 

To a great extent in the eyes of the 
buyer a company is no bigger than 
the salesman representing it, and to 
insure proper representation compen- 
sation must be liberal enough to offer 
real opportunities. 





N.Y.C. Shop Sweeps Out 


Wasteful Repair Practices 
CONTINUED FROM PAGE 29 


engine mounting bolts ordinarily ex- 
tend. Distance from center to center 
of posts is 30% in. 


Fig. 39—Rear Axle Thread Chaser 

Broken or crossed threads on rear 
axle tubes are cleaned up by a cylin- 
drical type thread chaser. It comprises 
a relatively long cylinder with two 
handles, removable like those in a 
thread die. The thread cutter is in- 
serted in a slot near the top and fas- 
tened by a small cross clamp. 
Fig. 40—Wiper Rings 

A stepped ring holder is used to sup- 
port piston rings while a cut is made 
in the bottom edge to provide a wiping 
action to control oil pumping. After 
the ring is in place, it is held in posi- 
tion by the removable cover. 


Fig. 41—Wheel Puller 

A heavy duty wheel puller has 
threads which engage six wheel studs 
instead of the hub thread. This puller 
will remove wheels which will not re- 
spond to ordinary pullers and its use 
prevents damage to hub threads. 


Fig. 42—Clutch Drive Flange 

A loose center section features this 
clutch drive flange puller. After it 
is fastened in place and pressure ap- 
plied, a limited amount of movement 
of the threaded center section can take 
place within the steel plate. This 
imposes a severe shock on the shaft 
during hammering and loosens the 
flange. 


Fig. 43—Crankshaft Gear Puller 

A heavy duty type crankshaft gear 
puller is used to remove the combined 
starting crank d and crankshaft 
gear on certain engines. It is power- 
ful enough to shear the pin which pre- 
vents the gear from moving length- 
wise of the shaft. Drilling the pin 
out, which is the usual procedure, 
sometimes takes as much as two 
hours. 


Fig. 44—Universal Joint Flange Puller 

A discarded flange forms this flange 
puller. Pressure screw and a bushing 
through which it passes are the only 
added parts. 
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Millions for Truck Industry 
Seen When Beer Flows Again 


CONTINUED FROM PAGE 26 
the coming of real beer will come an 
immediate growth in breweries. 

Back in 1914 when the brewing vo- 
cation was considered an eight-billion- 
dollar industry, there were 1392 brew- 
eries in operation. This is the figure 
ascribed to Professor Herman Feld- 
man of Dartmouth, who is himself a 
prohibitionist. These breweries sup- 
plied the peak consumption of 66,000,- 
000 bbl. of beer in 1914. 

John F. Hunt, president of a brew- 
ery machinery firm, has declared that 
there will be 2000 breweries estab- 
lished in the first year of legalized 
beer. 

Perhaps Mr. Hunt is a bit optimis- 
tic, because the maximum estimate of 
anticipated consumption made for 
taxation purposes stopped at 60,000,- 
000 bbl. Certainly 2000 breweries will 
not be needed to supply 60,000,000 bbl. 
if 1392 supplied 66,000,000 bbl. in 
1914. And yet it may be that Mr. 
Hunt allows for the mushroom growth 
which every industry undergoes when 
its product gains recognition. 

If Mr. Hunt is correct the 2000 
additional breweries should, on the 
basis of most conservative estimates, 
mean an additional $30,000,000 in new 
truck sales. This estimate is the re- 
sult of figuring five trucks per brew- 
ery at the average cost of $3,000 per 
truck. This average cost comes from 
the survey of existing brewers. The 
figure of five trucks per brewery does 
not. It is simply picked as an ultra- 
conservative estimate. The existing 
breweries average 40 trucks per brew- 
ery. But since most of the new brew- 
eries will spring up in smaller locali- 
ties it is practically certain that 
neither the consumption nor distrib- 
uting area would require many more 
trucks than five per brewery. 

If you believe Mr. Hunt is over- 
optimistic perhaps you would like to 
base your estimate of the potential 
new truck market on the number of 
breweries which in 1917 turned out the 
number of barrels which the experts 
believe will be consumed when beer 
comes back? This was accomplished, 
you remember, by 1392 breweries. 
Hence you could expect approximately 
1200 new breweries to spring up. On 
this basis, and using the same aver- 
ages as above, the additional new- 
truck potential would be 6000 units 
at a cost of $18,000,000. 

So, considering all these “ifs”—and 
in the circumstances, there is nothing 
else you can consider—the truck in- 
dustry within a year after legaliza- 
tion of beer may sell to the brewing 
vocation any where from 11,000 to 
15,000 new trucks at a cost of from 
$32,000,000 to $44,000,000. 

And here again—to figure the bene- 
fits to the truck industry as a whole, 
cne must not overlook the benefits 
that will accrue to the allied branches 
of the truck industry. The survey 
presented in tabular form tells the 
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story for the existing breweries but 
it would be taxing credulity even 
more than (it is to be feared) has al- 
ready been done to attempt to compute 
estimates for the industry as a whole. 

Moreover, this discussion has dealt 
solely with what beer may bring to 
the truck industry from the brewing 
vocation. To approximate the full ef- 
fect of beer legalization on the truck 
industry, it is necessary to consider 
its effect on every branch of the brew- 
ing industry. 

Cooperage—Which expects to sup- 
ply 12,000,000 barrels. 

Glass—Whose representatives say 
864,000,000 bottles would be required, 
and say nothing about schooners, 
mugs, shell-glasses and such-like. 

Wooden Boxes—Anticipating $40,- 
000,000 worth of business annually. 

Agriculture— Hops and barley 
growers expect to flourish. 

How many new trucks these indus- 
tries will purchase to replace outworn 
equipment and to take care of ex- 
panded business is a difficult problem 
to answer but every purchase will cer- 
tainly contribute to a revival of our 
own truck industry. 





Heavy Gas Taxes Crush 
Gas and Vehicle Sales 


CONTINUED FROM PAGE 23 


Columbia having a 2-cent tax. In the 
others it fell off in just about the 
inverse ratio to the increase of the 
tax. (See tabulated figures.) 

In the face of such conditions, it is 
inevitable that the motor manufactur- 
ing industry should have touched its 
low ebb during this year. Excessive 
taxes meant fewer cars built; less de- 
mand for iron, steel, glass, leather, 
everything that goes into a car. It 
has meant less business for the rail- 
roads; less of about everything, ex- 
cept unemployment. 

It seems strange that the automo- 
tive and petroleum industries, which 
are pretty nearly Siamese twins in 
the business world, should be so per- 
sistently singled out as victims of 
discrimination. Many economists firm- 
ly believe that the development of 
these two industries, along with the 
construction of our great national sys- 
tem of improved highways, more than 
anything else was responsible for the 
country’s astonishing prosperity in 
the last decade. Yet apparently pub- 
lic policy, manifesting itself through 
the national congress and the state 
legislatures, seems bent on punishing 
these industries. Having got gasoline 
taxes jacked up to the point of extor- 
tion, we now confront the fact that 
44 state legislatures, meeting this 
winter, are being put under pressure 
to legislate against the automotive 
and oil industries, and against the 
open highway. It has been dinned 
into the country’s ears that the com- 
petition of trucks on the highway is 
chiefly responsible for the unfortunate 
financial plight of the railroads. Of 
course, the railroads are having a bad 
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time because all business is having a 
bad time. Railroad volume is now- 
adays accepted as about the best gage 
of business conditions; but it would 
be just as sensible to blame the ther- 
mometer when your room got cold, as 
to give car loadings either credit or 
blame for business conditions. 

However, the railroads’ propaganda 
has about convinced a good many 
people that the thermometer instead 
of the furnace is what keeps the house 
warm. If the railroads have their 
way a number of states will pass laws 
this winter severely restricting com- 
mercial vehicles on the highways, on 
the theory that it will somehow help 
the railroads. Now, the modern high- 
way and the commercial vehicles 
operating on it have been the best 
friends and the greatest traffic pro- 
ducers for the railroads. Consider 
that from 1915 to 1929 the very periéd 
in which the trucking industry was 
built up, the freight revenues of rail- 
roads actually increased 140 per cent 
—from 2126 millions to 4899 millions 
of dollars. How many other busi- 
nesses did as well as that? 

The truth is that the growth of 
trucking service in that very period, 
making it easier and cheaper to bring 
freight to the rails and to distribute 
it from them, was one of the im- 
portant factors in making the rail- 
roads so prosperous. The automotive 
and petroleum industries furnish 
about 12.6 per cent of all carload 
freight moved by rail; the outside cal- 
culation of freight they take away 
from the rails is 5 per cent. Presi- 
dent Loree of the Delaware & Hudson 
Railroad declared that the truck ton- 
nage was “so insignificant as to make 
any effort toward their control by 
rate regulation scarcely worth while.” 
Daniel Willard, of the Baltimore and 
Ohio, frankly said concerning the 
railroads’ troubles that “the main 
cause is the business depression.” 

But while the more liberal and in- 
telligent railroad leadership recog- 
nizes these things, the anti-truck 
propaganda has been pounding away 
on its tom-tom until it has become al- 
most impossible for the country to 
hear the arguments of reason. 

Every passenger car operation 
naturally dislikes the truck; too few 
of them realize that 9 per cent of all 
the trucks are carrying the neces- 
saries of life to their homes and to the 
homes of other passenger car opera- 
tors similarly situated. The truck 
and its service have become absolutely 
essential in our present-day mode of 
living. Nevertheless, there will prob- 
ably be a considerable amount of 
legislation this winter designed to 
ham-string the trucks and suppress 
highway “competition.” 

I would like to register right now 
the carefully considered prediction 
that legislatures which allow them- 
selves to be stampeded into passing 
such measures will do their states, 
and also the railroads, positive harm. 

You can’t make the clock run back- 
ward. 
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4 88 86/240 OOK .50/2 aS 175 7 J p|Tim 7973 2F 7.48/38. 7]! 
2-3 1570 156]195| 11500 1DB7.00/20 |Con 16C WOBB |U 4] No/Tim BF | H|5.83/31.2 P 
214-4 |2185]160]207| 15300 DB8.25/20 |Her WXB ‘uMLU |U 4] No|Tim BF | H/6.06]38. 516 P 
3144-5 |2745]146]213] 19500 DB9. ray 20 |Her WXG_ |6-4x4!'g |Fu MGU_ |U 4] No/Tim BF | R16.02/39. 2]73 P 
4-514 |3050]160/227| 23000 DB9.75/20 |Her WXC_ |6-4x414. [Fu MGU_‘|U 4] No|Tim BF | R|6.83]43.8|7 P 
al 5-7 13625]146/227] 24000 DB9.75/20 |Her WXC2 |6-4!4x414|Fu MGU_ |U 4] No|Tim WE | RIs. 218 P 
9 al 7-9  14595/164/235] 29500 DB10.50/20 |Her YXC_|6-43¢x434|Fu VUOG |U 5] No/Tim WE | RIS. 2 P 
_, RACES RHA/10 3645|148]174] 35000 DB9.75/20 |Her YXC3 |6-45sx434|/Fu VUOG |U 5| No T im BF |RI7. a P 
|| ERE. TRDA|10 3895|148]174| 39000 DB9.75/20 |Her YXC3 |6-454x444|Fu VUOG |U 5] No|\ 2F | RI7. 3.817 P 
12|Atterbury........ Ajl 1095]132]145] 7000 P30x5 Lye WTG |6-3x434 |Wa T9 U 4] No My he 51000H IBF | H\6.: 7153 (IN 
___ | eeetareres + K}]1% 1595}145}160| 8000 P32x6 Lye WTG_ |6-3x4% |Wa T9 U 4] NolTim 52200H |BF | HI6.! 7(5: N 
MERITS a5 G2 1985]160|160] 10000 DP32x6 Lye 4SL 6-31(4x414|Co F4B U 4| No|Tim 54200H |BF | H|6.80/45. 115: N 
1 eer 45|2-214 |2375|175]188} 12000 DB7.50/20 |Lye ASD |6-354x4!4/Co W4C [U4] No|/Tim 54200H |BF | H|6.8 8I7x: N 
7 Soe eri ree 50}2%4-3 |2950]/189]202] 14000 DB8.25/20 [Lye ASD |6-354x414|Co W4C U4 No Tim 56200H BF H 7, 317x: N 
Fas ehwnwioeeee R|3 700] 173] 19% ; 7 DP34x7 Con 18R 6-4x414 |BL 35-4 14] No|Tim 6500 WF | HI7. 47x: : 
Rae 60/3 I! 5 6000/B9.00/20 |DB9.00/20 |Lye ASD  |6-354x44%4|CoW4C U 4| No|/Tim 58200H |BF | H]|7.8 6I7x! N 
5. ee ey: 65/3-3 4 2 7800]B9.00/20 |DB9.00/20 |Con 18R 6-4x4'4 | BL 51-5 U 4] No/Tim 65200H |WF | R|7.5 .148xé N 
EER 70|3 14-4 2: 8400]B9.75/20 |DB9.75/20 |Con 20R 6-415x4%4|BL 51-5 U 5| No|Tim 65720H |WF | R|8.50/62.9|8x34%x% |N 
__ |e e Cl3%4 rr 8300] B36x8 DP36x8 Con 20R 6-41,x43,/BL 51-5  |U4| NolTim 65706D |WF | H|7.25/38.8|8x34%x% IC 
22 100]5-6 9100 B10.50/20 |DB10.50/20 |Con 21R 3-4. 36 x4 55-7 A 7| No|Tim66720DH|WF 9.0 |85.5]9x34x%4% IN 
23] Autocar......-. RI1i% B7.00/20 |DB7.00/20 |Own R 23 U 4| Nolown A SF (22/33. 5/6%%x3x% |T 
= Rep oMmemaIES RF|2~ B8.25/20 |DB8.25/20 |Own R A U 4| NoljOwn A SF 3.0/6 7¢x3x% |T 
<= norte: RG|2% 5 P34x7 DP34x7 Own R U 4] Nolown D 2F 39. 3|8x3x 4 rT 
26 Al2%4 3 50}192 B8.25/20 DBS8.25/20 |Own SD U 4] Nolown A SF i 33. O|8x3x 4 T 
i ae Ae a 35 50}192 3375|P34x7 DP34x7 Own SD U 4| Nolown D 2F | H/6. 21/39. 3|8x3x 4 7: 
RE eiscig sons aicrs aoe DE 3% 3850]150|210]......... 70001B9.00/20 |DB9.00/20 |Own SD U 4| Nojown TE 2F | H\6.43/40.7|8x3x 4% rT 
"ieee eee DF]3'4 3950]150]192]......... 7075|B9.00/20 |DB9.00/20 |Own SD U 4] Nolown TE 2F | H\6. 43/40. 7|8x3x 4 Tr 
30 (Eng. und.seat) HS|3 4 4600]114]161]....... 7900|P40x8 DP40x8 Own M U 4] NolOwn C 2F | HI8.57|54.3/7x243x\% IT 
31 SHS|3 14 4800|114]161]......... 7900] P40x8 DP40x8 Own SCH U 4| Nolown C 2F | H/8.57/54.3]7x214x\ |T 
4 4150}150]174|......... 7250|P36x8 DP36x8 Own SD U 4| Nolown N 2F | H\8.57/54. 3|8x3x 4 rT 
4 4600]191]227]......... 8090]B9.75/20 |DB9.75/20 |Own SCH U 4| Nolown N 2F | HI7.20/45.6|9x3x 4 - 
5 4725|149]170|......... 8300|B9.75/22 |DB9 75/22 |Own SCH U 5| Nolown C 2F | HI8.57|50. 1|8x3x4 i 
15 4800]191/227]......... 8350]B9.75/22 | B9.75/22 |Own SCH U 5| Nolown TF 2F | H\7.20/42. 1|9x3x4 7. 
5 4925|149]170]......... 8440|B9.75/22  |Dssy.75/22 |Own SCM U 5| Nolown CG 2F | H/8.57/50. 1|8x3x% 1 
5 5500}158/168]......... 8800]B9.75/22. |DB9.75/22. |Own SCH U 4]A 3]}Own CG 2F | H\8.52154.0/9x3x% b4 
216 5800]158]/168]......... 8950/B10.50/22 |DB10.50/22 |Own SCM U 4/A 31Own CG 2F | HI8. 52154. 0/9x3x 4% vy 
7% 6600]158|176]......... 10950|B10.50/24 |DB10.50/24 |Own SCM U 4/A 3/Wis 78720 = |2F | H/9.92/121. 10'¢x3x% |T 
7% 6900]164}182]......... 11280|B10.50/24 |DB10.50/24 |Wau 6RB U 4JA 3] Wis 78720 |2F | H/9.92]121.]10%4x3x% |T 
T|714 6000]192/242]......... 9975|B10.50/22 |DB10.50/22 |Own SCM U 4/A 3]/0wn TG 2F | HI7.20/88.5|9x3x\% T 
21814 6500]189/207|......... 10700]}B10.50/24 |DB10.50/24 |Own SCM U 4/A 3]/0wn TG 2F | HI7.20/87.6|10%x3xy, |T 
F/8 44 6800]195/247]......... 10950]B10.50/24 |DB10.50/24 |Wau 6RB U 4/A 3/0wn TG 2F | H\7.20|87.6|1014x3x%, |T 
2120 9500]180]180]......... 12300|B 10.50/24 |DB10.50/24 |Ste LT U 4|A 3] Wis 79731 2F |HI7.9 |96.0]1015x3x4, |T 
2 1350]168]}182| 11200 | 4000/B7.00 20 |DB7.00/20 |Wau ZK U 4| No]Tim 53200 |SF | RI6.6 |42.2]10x2%4x4 IT 
2% 1850]168]182) 13400 | 4500/B7.50/20 |DB7.50/20 |Wau TL U 4| No/Tim 54300 = |SF | RI6.8 |43.5]10x214x4 IT 
214-3 |2075]182]196] 16300 : 2 3.25/20 |Wau 6-90 U 4] No|/Tim 56200 |SF | RI7.4 |47.4]12x2%x\ |T 
3 2700]182/196} 20700 Wau 6-110 U 4| No!Tim 58200__ |SF_| R178 |56.8]12x2%x\ |T 
3% 3650/0p ;Op} 25500 Wau 6-125 U 5| No|Tim 65720H [WF | R/8.5 |55.6]7x244x% |P 
313144-4 13850j}/0p/Op]}| 25500 Wau SRK A 7| No/Tim 65720H |WF | R/8.5 |80.7]7x244x% | P 
4 4985)|Op |Op 700 § Wau 6AB A : oe a 6: theca] vb > 8.5 80.7 thar L6x& . 
5350/Op JO 3000 | 9: ; B9.75/20 |Wau 6RB A 4|A 3/Tim 66720H |WF 9.5 |90.0]7x2 4x5 
Lis 305 130 160 33000 2800|B6. 50/18 B6.50/18 Con 25A U4| No|Cla B373 BF | R/5.10/31.6 7x3x 4 ” T 
1-144 {1195]145]175} _ 8000 | 3200/B6.00/20 |DB6.00/20 |Con 25A U4] No|C.a B373 BF | R|6.37]39.4|7x3x 4 14 
144-2 |1250]160]175| 10000 | 3450/B6.50/20 |DB6.50/20 |Con 25A U4| No|Cla B373 BF | R}6.37|39. 4|7x3x% <4 
1144-2 |1495]163]/178] 12000 | 4100)B7.50/20 |DB7.50/20 |Con 25A U4| No|Cla B611 BF | R/6.37|39.4|7.3.% T 
2-314 11850]/146/188| 12000 | 4680]/B7.50/20 |DB7. 50/: 20 |Her JXC U4/Op |Cla B611 BF | R|6.37]40. 8|7x3x 4 T 
21%-3 |2100/158]188] 16000 | 4840/B8.25/20 |DBS8.25/20 |Her JXC U4|Op |Cla B611 BF | R/6.37/40. 8|8x3x 4 T 
216-3 |2400]176]188] 20000 | 5600/B9.00/20 |DB9. 00/20 |Her IXC U4/Op |Cla B805 BF | R16. 42/41. 2|8x3x 4 14 
513-34 |2750|180]200) 20000 | 6450/B9.00/20 |DB9.00/20 |Con E602 U4/Op |Cla B805 BF | R|6. 42/46. 7|8x3x 4 a4 
34-5 |2150]170|200] 24000 | 6820/B9.75/20 |DB9.75/20 |Con E802 U4]Op |Cla B805 BF | R}7.17|52. 1]8x3x\% T 
314-5 |3600]150/210] 24000 | 7530/B9.75/20  |DB9.75/20 |Con E602 U4|/Op | Wis 1237 2F | R/8.00]/58.7|8x34x\% |T 
5-7 3900] 150/210} 28000 | 7800 B10.50/20 |DB10.50/20 c on E603 U4/Op |Wis 1237, J2F | R/8.94/65. 1/8x3lext¢ | |T 
3144-2 |1215]149]168] 9500 | 4075/B6.00/20 |DB6.00/20 |Con 26B U 4] No|Tim 53200BY|SF_ | H/5. 66/36. 2/554x21%4x\|C 
C2 1800]149]168] 12500 | 4450)P32x6 DP32x6 Con 27B U 4] No/Tim 54200H |SF | R/5.83|37.417%x2%x¥(T 
2-3 1990]156]188] 15000 | 5500|/P32x6 DP32x6 Con 30B U 4] No/Tim 54300H |SF | H/5.85/38.51744x3x4 IT 
2-2% |1525]149]168] 125 4355|B6.50/20 |DB6.50/20 [Con 27B U 4] No/Tim 54200H |SF | H|5.83/37.4]7%4x24%xa4|T 
112 14-3 1412495]156/200] 17500 | 6100)/P32x6 DP32x6 Con 30B U 4/Op | Wis 4916L__ ]2F | R16.66/43.517%x3x\4 |T 
2144-314| (2) |156/200] 16300 | 5800)B8.25 20 |DB8.25 20 |Con E600 U 4/Op |Tim 56200H |SF | R/5.71/35.0|8x3x 4% Tr 
3-4 2935]170|212] 19500 | 6500/P32x6 DP32x6 Con 30B U 4|Op|Wis 70000L |2F | RI7.0 |46, 2]8x3x4 £y 
3|3-4 3160]170|212]| 19500 7100] P32x6 DP32x6 Con 33B U 4|Op|Wis 70000L |2F | R/6.28/39.9]8x3x4 rT 
3|3-4 3660|170|224] 19500 | 7200)P34x7 DP34x7 Con 34B 3 U 5 Op Wis 700001, 2 E R 6.4 i 46 6 8x3x 14 “ r 
5 3820]170|224| 24000 | 8100}P34x7 DP34x7 Con 33B ' U 4/Op | Wis 7 2F 3. 39/40. 618 4 x3x 
7% 4560|170/224| 28000 | 8675|P36x8 DP36x8 Con 34B 8, U 4JOp |Wis 1627KH |2F | R\6.96/44.2/8\%x3xy |T 
1714-10 |[5850]212/240] 3 9000] B10.! 50/22 ety 50/22 |Con 35B yet Fu MHU U 4 Op Ww is 1737KH 28 R 8.05 50.7 a ote 1 
¥ 355} 109) 109 4000 1935] B5.25/1 ‘ Own 6-3 & x3 *4|Own j 3) No|Own S% | UI/4. 3.0]5x2 4x7 
y i §20]131)131 7400 2730) P30x5 P32x6 Own 6-3 #& x3 44 |Own U 4] NolOwn S'% | U]5.43/39.1]/6x2\4x¥, |L 
1% 575|157|157| 8200 | 2930)P30x5 DP32x6 Own 6-3 # x3 34|Own U 4| No}JOwn $4 | U[5.43]39.1]7x2%%x¥y IC 
12 1395|150|174| 12000 | 4200|B6.50/20 |DB6.50/20 |Wau ZK 6-3 44x414|BL 224 U 4] No|/Tim 53200H IBF | R|6.6 |40.9]7x4x4 - 
244 1885]160}208] 14000 | 5100}B7.00/20 |DB7.00/20 |Wau TK 6-354x4%|BL 224 U 4] No|/Tim 54200H |BF | R|6.8 |42.0]7x4x\4 oy 
13 22501160|208] 15000 | 5400|/B7.50/20 |DB7.50/20 |Wau MK _ |6-414x4%4|BL 314 U 4] No|Tim 56200H |BF | R/6.2 |41.0]7x4x4 “i 
4 2600]160/208} 18000 | 5800|B8.25/20 |DB8.25/20 |WauMK_ |6-414x4%4|BL 314 U 4| No/Tim 58200H |BF | R/6.8 |44.9]7x4x4 T 
6 3950|140|236| 24000 | 7780|B9.75/2 DB9.75/20 |Wau 6SRL |6-4%4x5'4|BL 60 Max]A 7| No/Tim 65720H |WF | R|7.75]73.6 6x34x |C 
252/24 3800] 20]144] 12800 | 7200/B9 00/24 B9.00/24 Bud K393 |6-4.4x4%4|Fu RUI6 |U4/A2/Wis CRI5 |2F |H/Op |Op |10x2%x% |B 
3% 5300] 301180] 19900 | 8000|B9.75/24 |B9.75/24 Bud K428 |6-434x434|Fu MRUI6|U 4|A 2]/Wis CR26  |2F |H|Op |Op |12x2i4x% |B 
35 4|4-5 5600] 30/180] 20400 | 8800|B10.50/24 |B10.50/24 |Bud L468 |6-4144x514/Fu MRUI6|U 4/A 2/Wis CR30) |2F | H|Op |Op |12x2%x1\|B 
515 6150] 30/180) 23000 | 9600/B11.25/24 |B11.25/24 |Bud L525  |6-414x5'4|/Fu MRUI6|U 4/A 2)Wis CR30_ [2k | H)Op JOp |12x2 4x1 i4 B 
5-6 7200) 441180] 24500 |10600|B11.25/24 |B11.25/24 |Bud L525 |6-414x514|/Fu MRUI6|U 4jA 2|Wis CR122 |2F |H|Op jOp |12x2%x1\4|B 
6-7% 800] 441180] 29800 |11600/B10.50/24 |DB10.50/24 |Bud GF6 |6-434x6 |FuMHU |U4]A 2|Wis CR122 |2F |HJOp |Op a “IB 
744-10 |9700] 44/180} 32000 |12400)B11.25/24 DB11.25/24 Ste ure 6-5 4x6 BL 714 U4 A2 Ww is CRI22 2F H OD Op | NGxBxl i4 4 4 
1} 980] 134/134 8500 3200} B6.00/20 32x on W —34%4x44|Ow NojOwn SF 5. 38. 415% x3x! 
6 it 1080]136]136] 8500 | 3275|B6.00/20 2x6 Con 25A 6-33%%x4 |Ow 8T U 4| No|Own 8R SF |H]5.4 |38.4 5 0¢x3x 14 P 
144-2 |1310]171]191] 11200 | 3950|B6.50/20 |DB6.50/20 |Con 25A 6-3%x4 |BL 214 U 4] No/Tim 53200H JSF |H|Op |Op |5%x3%4x\|T 
114-244 ]2185]152]183] 13400 | 4200)P32x6 DP32x6 Con 16C 6-3 34x4%|BL 224 U 4| No/Tim 54200H |SF | H/5.57]27.8/7x3%x\4 |T 
6|2-3 3060|163/220| 16300 | 4870|B7.50/20 |DB7.50/20 |Con E601 |6-3%x4%4/BL 334 U4] No/Tim 56200H |SF |H|Op |Op |7x3%x\%4 |T 
2-3 2950]165|220] 16300 | 4910|/B7.50/20 |DB7.50/20 |Con E601 |6-3%x414|BL 334 U 4] No/Tim 64800H |WF|H/Op |Op |7x3%x\4 |T 
24-3 14|3740]174|220] 20700 | 5870|P34x7 DP34x7 Con E601 |6-374x414|BL 334 U 4] No|Tim 58200H JSF |H/Op |Op |7x3%x\% |T 
214-3 14|3850|183|224| 20700 | 6160)P34x7 DP34x7 Con E601 |6-37.x4%4|BL 334 U 4| No/Tim 65200H |w/2F|H|Op |Op |7x3%x\ |T 
8|244-4 |4400]178/230] 25300 | 8100/P36x8 DP36x8 Con E602 |6-414x4%4|BL 334 U 4| No|/Tim 65720H |w/2F|}H|Op jOp |8x3%x% |T 
3%-5 |5115]195/230]} 32000 | 9200|/B9.75/20 |DB9.75/20 |Con EI 6414x414 BL 60 A 7| No|Tim66720H |w/2F|H|Op |Op |8x3%x\ |T 
33 340 6160]195/230| 41000 |1 P40x10 DP40x10 |Con 21R 6-43%x4%|BL 60 Max/A 7| No/Tim68720TW|w/2F| HiOp |Op are 14 
102 (T)10B6T|3-5 1650](3) |(3)| 16500 | 3950)/B6.50/20 |DB6.50/20 |Con 16C 6-33%4x4%|BL 224 U 4| No|Tim 53200H |SF |H|Op [Op |5%x34xX/T 
103} (con't). oBeT 4-6 2 (3) | (3) 19700 4200|B7.50/20 |DB7.50/20 |Con E601 6-44x44|BL 334 U 4) No/Tim 54200H |SF |H|jOp |Op “%4x\ |T 
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FUEL| ELEC- FRON BODY MOUNT- 
B ENGINE DETAILS SYST.|TRICAL poe BRAKES ING DATA SPRINGS 
MAIN a ha © 
Pe B BEARINGS |) = _ SERVICE e - 
els a ai o mel aj/= ° ° E 
oe} : © c GQ e oo . = « bw s 
Ele] 1S] a |élels Flele|/lelz] z H : Z| es TREE 
g(2ls} 2] xe |slelt el/zi=elisis| &§ |e] 4 3 1. = 3/Sj/s] 2 ]& 2 
. 7 - o ~ =c cole | s - ~ ~ os ° 3 aan - al ° e a 
2}els|=| 2] ef JE/4ls] = giziei/s/"%| & Je] = = si st isislelslaie = 
elfials|™] #5 |[Slels] «. ele] Ss lol @ite}] R LE] ow os SO} es [elela}]s)}s)& . 
s1@tset-ie¢d go elsl=| +38 oiecisigjel/3]" js] s c we] S& i<jse]/ >| el aets 2 
: eile Oo: <ic es = c & it « = $s a 2 = ° & a 
Ziclalsig = leleiEl “2ievelwelels j=; 2] § = | = c. Te S Sis - = 
° e}/Slelei sc] we [ele/S] EE |e] ele;ol-i|s)}e] 3 [8] =| @e¢ ig iGivier iris . 6c 
5 ElSio/siS] s& |elelS| s8/ S/S) es} 8 18} 8)/8)] 3 | 3] = $|} sf jei2is)/ 2) 212] ¢ s |5 
& 3Zialolel[z2z Zev |>jvial za;al/ololu lal *@ilo}|] 5 Jal 5s = a| fe |Sialz2x}é6]S5/2] « a“ |< 
— 1/4684. 41322]43 . 31120-2200] H] C| Aj4-2% |10%4/CC |Ha |Zen | VIDR |DR |P.BL |Lo |Spl_|Tim 27451 |Ros |O41A ]720|A JCD |172 |102 (3334 |42x3 56x4 % 
P j 2/707/4. 41500/60. |175-2200) H} C) Al7-3%4 |1474)CC |Ha |Zen |M|DR |DR |dpLo |Lo |Spi |Tim 27451 |Ros|O41A  1|720/A |GD |172 |102 {3314|42x3 56x4 % 
P K 3}707|4. 4|5¢ - {175-2200} H) C) Al7-324 |147/CC |Ha |Zen |M|DR |DR |dpLo |Lo |Spi |Tim 27451 |Ros|O4IA_ |816/A |CD |172 |102 1|3314|42x3 56x4 % 
P 4|248/5.0}1: -3} 65-2600] L] G| C]7-2%4 |10%|PC |No |Zen |M|DR |DR |P.BB_ |Yo |Spi_ |Tim Ros |L4IH  |380/G_ |TX |129%4|Opt |3144|40x2% |50x3 % 
P 5|298|4.7/192/33.7] 66-2200] L| G| C/7-25% |134|PC |Mo./Zen |M/AL |AL |D.BB |lyo |spi_ [Tim Ros |L4IHV |452/G |TX |129%|Opt |3144/40x2%4 |50x3 4 
P i 6/339]4. 7}225/38. 4] 73-2200] L| G| C}7-25 |13'4|PC |Mo |Zen |MJAL |AL |D:Fu lyo |Spi_ {Tim Ros |L4IHV 8|G |TX |106 |Opt |314.)40x2 6254x24|N 
P 7|339]4. 7|225|38.4] 73-2200] L| G| C|7-2% |134|PC |Mo |Zen |M/AL |AL |D-Fu lyo [spi [Tim Ros |L4IHV |658/G |TX |118 |Opt |3134/40x214 |6254x2%4|N 
P 8/360}4. 7/238/40.3) 80-2200) L} G| C)7-2%% |13%4|PC |Mo |Zen |M|AL |AL |D-Fu |Yo |Spi_ {Shu Ros |L4IHV |768|G |TX 106 |Opt [3134/41x2%4 |625x2%IN 
P 9}428)4. 7/25 - | 93-2200] 1) G)Cj7-3 [15 |PC |Mo |Zen |M/AL |AL |D-Fu |Yo [Spi |Shu Ros |L4IHV |893)G |TX |118 |Opt |3134/41x234 |6254x3 | N 
P 10]478]4.7/318}51 . 2|103-2200] L}G) C/7-3 15 |PC [Mo |Zen |M|AL |AL |D:Fu lyo |Spi_ |Tim Ros |L4IHV |658/G |TX | 913%4|Opt |3134/41x2%4 |6254x3  |N 
P 11]478/4. 4/318}51.2}103-2200] L}G| C/7-3_ |15_ |PC |Mo |Zen |M|AL |AL |D:Fu |Yo |Spi_ |Tim Ros |L4IHV |658)|G |TX | 92%|Opt |31%4/41x214 |[6254x3_ | N 
N 12/2015. 5 21.6) 64-2800) L| G) C)4-2%4 | 944|CC |Ha |Zen|}G|DR |DR |P.BB |Fe |Spi |Tim11710H |Gem|L4IH |424|p  |T 96 | 5344/34 |38x2% |50x2%4 |N 
N 13)201)5.5/142|21.6) 64-2800) 1) G) Ci4-2%@ | 944/CC |Ha |Zen |G/DR |DR |P._BB [Fe |Spi [Tim 11710H |Ros|L4IH |437|\p |T [118 | 6615/34 [38x21¢ |50x21¢ |N 
N 14/224/4. 9) 146/25. 3) 62-2800 L| G) Ci4-2%4 | 934/CC |Ha |Zen |G/AL |AL |P_BB [Pe |Spi [Tim 31000H |Ros|L4IH |450\p [T |142 | 8134/34 [38x2i¢ |50x71¢ 1% 
N 15}298)5.01198/33.7) 85-3000) L) G) C)4-2%4 |1034/CC |Ha |Zen |M|AL |AL |P.BB |Pe |Spi |Tim 31000H |Ros|L4IH |450/e |T [149 | 92°°|34 [390x214 |56x3 04 
N 16)298]5.0)198/33.7| 85-2800) L| G) C/4-2%@ |1034/CC |Ha |Zen |M/AL |AL |P-BB |Pe |Spi_ |Tim 33010H |Ros |L4IH 540ie IT |17 105 |34 |39x2%4 |56x3 4% 
Cc 17)339/4.6)212/38. 4) 82-2400) H} C/ B)7-2% |134/PC |Ha |Zen | V/IDR |AL |D.BL [Yo [Spi |Tim 14703H |Ros |L4IHV |275|\p |T [148%] 9014/34 |4114x3 |54x3%5 |34 
N 18/298)5. 01198/33. 7) 85-2800) L) G) C)4-24 |10%4/CC |Ha |Zen |M|AL |AL |D.BL |Pe |Spi |Tim 33010H |Ros|r4tH |657le |T {173 |106 134 |39x3%4 |56x3 M% 
N 191339/4.6)212/38.4) 81-2500] H] C} C/7-234 [13 ye|FP |Ha |Zen | V|AL |AL |D-BL |Pe |Spi |Tim 35000H |Ros|L4IH 65z7ie IT 1197 1119 134 |40x3 56x3 M% 
N 20/381/4. 5}238}40. 8] 87-2400) H| C} Cj7-2%4 [13% |FP |Ha |Zen|V/AL |AL |D.BL |Pe |Spi_ [Tim 35000H |Ros |L4IH 765\¢ |T 32 |34 [40x3 56x34 [4 
Cc 21/381/4. 3/238/40.8) 82-2400) H) C} B)7-2%4 [13% |PC |Ha |Zen | V|DR |AL |D.BL |¥Yo |Spi_ |Tim 15302 |Ros |T2IMv |500/e |T [16914]10314|34 |4119x3 154x334 | 34 
N 22)428)4. 9/268]45. 9]101-2400) H} C) C)7-234 |13%)FP |Ha |Zen|V/AL |AL |D-BL |Pe {Spi |Tim 26450H |Ros|L41H |s64le |F [221 |1 4 1|40x3 56x4 ie] 
T 23/3145. 21213|33.7] 75 L| G| C/7-3 12% FP |No |Str |M|DR|DR|P.BL |GO |Spi_ {Tim 31000 Ros |LO4ID |450/e |2I |124%]| 7254/34 |40x2% [54x3 % 
T 24/314|5. 21213]33.7 L)G|Cj7-3|12%s)FP |No |Str |M|DR |DR |P-BL |GO |Spi_ |Tim 31000 |Ros |LO4ID |450lc 12434] 7256134 |40x214 |54x3 M4 
T 25/314|5. 21213/33.7 L} G| Cj7-3 12%s)FP |Ow |Str |M/DR |DR |P.BL |GO |Spi_ |Tim 31000 |Ros|LO4ID [450\e [21 |124%4| 725¢|341% 40x234  [54x3 +4 
T 26/358]5. 2/240/38.4 L)G)C\7-3—|12%s|FP |Ow |Str |M|DR |DR |dpLo |GO |Spi_ [Tim 33000 [Ros |Lo4ID v|450\c 115%4| 6356/34 % |40x2 54x3 4 
T 27/358|5. 2)240/38. 4 L1G) Ci7-3 |12%s|FP jOw |Str |M|DR |DR |dpLo {GO |Spi_ |Tim 33000 |Ros |LO4IDV|450le [21 [115%} 635¢134%<|40x214  [54x3 My 
T 2813585. 21240/38.4 L| G)C)7-3—|12%s)FP Ow [Str |M|DR [DR |ldpLo {GO |Spi_ [Tim 33000 [Ros |LO4IDVI519|¢ |2t |115%4| 635¢|34%<|40x214  |54x3 44 
T° 29)358]5.21240|38.4 L)G)Ci7-3 [12%s)FP |Ow |Str |M|DR {DR |dpLo {GO [Spi [Tim 35000 [Ros |LO4IDV|519|e |2t [115%] 6354/3444 |42%¢x3 |54x3 44 
T 30/350}4 . 6]218/32.4 L} G] Aj2-234 |B ISP |Ow |Str |G/AB |LN |dpLo |Ow [Spi lown Ros |O21) 506/¢ |21 113534] 76 |34%|41x2% [53x3 +8 
T 31/404/5.1)271/43.4 L| G} C/7-3 1444/FP |Ow |Str |G/DR |DR |dpLo |Ow [Spi |Own J Ros |O2IM_ |506/e |2I |1354s| 76 @|41x24q  |53x3 4 
T 32|358|5. 21240|38.4 L)G)C\7-3—[12%)FP jOw |Str |M/DR |DR |dpLo {GO |spi_ |Tim 35000 [Ros |LO4IDV|519|e [21 [115%] 635¢134%<|42%4x3 |54x3 te 
rT 33/404|5.1]271]43.4 1G) C)7-3 [14 4/FP jOw [Str |M|DR |DR |dpLo {GO |spi_ [Tim 35000 |Ros |[LO4IDV|519\e [FD |1743s|104 45/3414 140x244 154x3 4 
T 34/404/5.1/971)43.4) 94-2500} L} G| Cj7-3 1434 FP jOw |Str |M/DR |DR |dpLo {GO |Spi |Tim 35000 |Ros |LO4IDVI519\c |FD |110° | 62 4% |40x2'q |54x3 4 
T 35/404)5.1/271/43.4) 94-2500] L1G) C)7-3_— | 144a/FP [Ow [Str |M|DR |DR |dpLo {GO |Spi_ {Tim 35000 [Ros |LO4IDV\519|¢ [FD |17434|1041413414|40x214  |54x3 +4 
T 36/453/5. 1/309/48 .6]101-2400] L} G) Ci7-3_— | 14?4/FP |Ow |Str |M|DR |DR |dpLo |GO |Spi_ [Tim 35000 {Ros |LO4IDVi519\e_ |FD |110 2 13414 |40x234  |54x3 M4 
T 37|404/5. 11271/43.4) 94-2500) L)G)C)7-3— 1424) FP |Ow |Str |M/DR |DR |dpLo |GO |Spi_ |Tim 26450 |Ros |LO4IDV|544\e_ |FD [122%| 7414|34%|4215x3 |5420x4 [4 
T 38]453/5. 1]309]48 .6]101-2400] L} G} Cj7-3 1434 FP jOw |Str [M|DR |DR |dpLo {GO |Spi_ |Tim 26450 [Ros |LO4IDV|544le [FD |122%] 7414|34% 42%x3 =|54%%x4 [4 
T 39/453/5. 1/309/48 .6]/101-2400] L]G] C/7-3 |14's|FP [Ow |Str |M/DR |DR |dpLo {Go |Spi_ }Tim 2645 Ros |LO4IDV|664\¢  |FD [12134] 733413414 |421¢x3|543¢x4 [46 
T 40/677)4. 6}462)/60. 0/126-1800] L] G} A}4-344 |11%s|PC |Wa |Sstr |M/DR |DR |dpBL {GO |Spi {Tim 27450 |Ros |LO4IDV\664\e |FD |122%| 7454 3414 |4239x3 /54%x4 [34 
T 41}453/5 . 1/309/48 .6/101-2400} L} G/C)7-3— | 1444/FP JOw [Str |M/DR |DR |dpLo {GO |Spi_ |Tim 26450 [Ros |o41A [544/e_ |FD |175%4|105 |3414|4214x3  |54%¢x4 | 4 
T 42/453/5. 1/399/48 .6}101-2400}] L G Cj7-3 : 14% FP Ow |Str |M|DR |DR |dpLo GO {Spi [Tim 26450 Ros |O41A 544lc |FD |223 |10434/3444|/42%x3 |54%x4 a) 
T 43|677/4. 6)462)/60.0)126-1800) L} G] Aj4-33¢ |11%s)/PC |Wa |Str |M/DR |DR |dpBL |GO |Spit_ |Tim 27450 |Ros |O4IA 544/¢ [FD [17534110554 134%4 |4234x3  [543¢x4 [34 
T 44)780/4. 71475)66 .1/156-1800] L]G/ Aj7-3__ |16%s/FP [St |Ze2 |M|NE |LN |dpBL {GO |Spi_ |Tim 27450 [Ros |ws4IA |664|c |FD |114%| 84° |341¢|4214x3 |543¢x4_ | 4 
T 45|221/4.91144)27. 3) 63-3000] L| G) Ci4-2%4 | G&/FP |No [Sch |M/DR |DR |P.Jo {Ch |Blo |Tim 30000H |Ros|L4IH  |269|a |TX [120 | 8214|32 |4244x2%|58x244 | N 
é 46) 255|5.11175)27.3) 69-2600) L} G] C)4-2%, | 7%s/FP |No [Sch |M|DR [DR |P.BL {Ch |Blo |Tim 31000H |Ros|L4IH [330|a [TX [120 | 8214132 |421¢x21;|58x214 | N 
T 47|255,5. 1)182)27.3) 90-3200) F) G) Aj4-2% | 6HICC |Pe [Sch |M|DR|DR|P-BL |Ch |Blo |Tim 33000H |Ros|L4IH {330/a |TX 1144 | 9614132 |421¢x214|58x3 N 
T 48}358/5. 1254/38. 4{110-2800] F| G] A]7-24¢ |1239/CC |Pe |Sch |M|DR |DR |P'BL |Ch [Bio |Tim 35000H |Ros|L4IH [376 TD |144 | 9616/32 42 54x24 58x3 N 
P 49] 462/5 .0/324/45 91125-2600) F/G) Al7-3—|1376/CC |Wa [Str |M|DR |DR|P.BL |Ch |Blo |Tim 35000H |Ros |L4IHV |462|E |FD |Opt |opt |32 |40x314 °° |50x3 4 
P 50)517/4. 5)335)51. 3)110-2300) L| G) C)7-3 113 74)/CC |Wa [Sch |M|DR |DR |D.BL |Ch |Blo |Tim 35000H |Ros |L4IHV |462/E |FD |Opt |Opt |32 |40x2%¢ |50x3 +4 
P 51/5494. 5)330/48 . 6]100-2000] L} G] C}4-3 44 11% CC {Wa |Sch |M/DR |DR |D.BL |Ch {Blo |Tim 26450H |Ros |L4IHV |486/E |FD |Opt {Opt [32 |40x2%4 |50x3 +4 
P §2/677/4. 4/440/60 .0)125-1900] L] G) C/4-334 [11%s/CC |Wa |Str |M/DR |DR |D.BL [Ch |Blo_ |Tim 26450H |Ros |L4IHV |486/E |FD |Opt |Opt [32 |40x2%¢ |50x3 +4 
T 53]215)5.0)142/27.3) 72-3000} L] G) Aj4-2%4 | 63s/CC |No |Zen |M|DR |DR |P.BL |Lo {MM IC1F212 Ros |L4IH = {312|pG|TX | 89 | 54 [36 |[47x2% [50x24 |N 
1 54/215]5.0/142/27.3) 72-3000] L] G] A/4-2% | 63s/CC |No |Zen |M|DR |DR |P'BL |Lo IMM |G1F212 Ros |L4IH =/312/DG/TX j117 | 69 |36 [47x23 2% |N 
T 55/215}5.0}142/27.3) 72-3000] L] G] Aj4-23¢ | 6351CC |No |Zen |M/DR |DR |P.BL |Lo [MM |G1F212 Ros |L4IH |312/DG/TX |132 | 84 [36 |47x2% [50x24 |N 
“4 56)215)5.0)142/27.3) 72-3000] L] G) Aj4-2% | 63s/CC |No |Zen |M|DR |DR |P.BL |Lo |MM |C1F304 Ros |L41H 414|p GiTX  |135 87 |36 |47x2% x N 
T 57|282/5.0)/194/34. | 84-2800] L] G] N]7-24g ]10j#/CC [No |Zen |M|DR |DR |P-BL |Pe |MM |C1F304 Ros |L4IH |414/DG/TX 66 |36 |47x2% |50x3 N 
T 58|282]5.0]194/34. | 84-2800] L] G] N/7-2!9 |10/CC |No |Zen |M|]DR |DR |P'BL |Pe |MM |C1F304 Ros |L4IH |414|DG/TX |126 | 78 |36 |47x2% |50x3 N 
T 59|28215.01194]/34. | 84-2800] L] G] N/7-24g |1042/CC |No |Zen |M|DR |DR |P-BL |Pe |MM |G1F318 Ros |1.4IH |490|DG|CX |144 | 96 [36 |47x2%4 |60x3 N 
T 60}361)4.6)240/40. | 98-2500] L] G) N/7-2% [124% )/CC |Pe |Zen |M|DR |DR|P.BL |Pe |MM |C1F318 Ros |L4IH |490/DG/CX |147 | 99 [36 |47x2% |60x3 N 
T 61/361/4.6}240/40. | 98-2500) L] GI N}7-2%4 [124 1CC |Pe |Zen |M|DR |DR |P-_BL_ |Pe [MM |C1F318 Ros |L4IH |490|/D GICX ]137 | 89 [36 [47x24 |60x3 N 
T 62/361)4.6/240]40. | 98-2500} L} G] N/7-2%% [124 |CC |Pe |Zen |M|DR|DR|P-BL |Pe |MM |Tim35120 |Ros|L4IH le1ieiG |CX 69 |36 |47x2%4 |60x3 N 
T 63/383]. 6)/252/44. 1105-2500) L) G) N)7-2% [124 /CC |Pe |Zen |M/DR |DR|P BL [Pe |MM |Tim 35120 |Ros|L41H |616/G |CX |104 | 69 |36 147x215 |60x4 N 
Ale 64|214/4.9]142/27.3) 72-3400} L] C] A/4-23— | 6%s1CC |No |Zen |M/AL |AL |P.BB [GO |Spi_ [Col 4006 Ros |B4IM  {248/G |TX jl1l | 65 [34 |37x2% [52x24 [44 
lt 65)248)4.91160}27.3) 70-3200) L) C| Ci7-2%% [10% |CC |No |Zen |MJAL |AL |P.BB {GO |Spi {Gol 5500A8 |Ros|L4IH 1353\G |CD |111 | 65 1|34 (37x2%% |54x3 44 
T 66)/311/4. 2}196/38.4) 73-2400) H] C] N{7-2%4 |13%)CC [No |Zen |MJAL /AL |D.BL |GO [Spi {Col 5500A7 {Ros |L4IH 1|353/|G |CD |108 | 69 [34 |40x2%4 |54x2% | 
AT 67|248)4.9/160}27 3) 70-3200) L| C] C/7-2% [10% /CC |No |Zen |MJAL |AL |P.BB |GO Spi |Col 5500A8 |Ros|L4IH |353/G [CD [111 | 65 [34 |37x2% |52x2%5 | 4 
T 68)311}4. 2)196/38.4) 73-2400) H} C] N)7-234 |13%/CC |KP |Zen |MJAL |AL |D.BL {GO |Spi [Gol 5500A7 |Ros |L4IHV |386\G |CD |108 | 69 134 |40x2%% |54x3 hy 
T 69}288/4 . 7)180/32.6) 73-2700) L| G] N)7-2% |117%)FP |KP |Zen |M/AL |AL |D.BL |GO |Spi |Shu 5582B |Ros |L4IHV |386|G |CD |108 | 69 |34 |40x2%4 [54x3 44 
T 70}311)4. 2)196)38. 4) 73-2400] H] C) N|7-2% [13% |CC |KP |Zen |M/AL |AL |D.BL {GO |Spi_ |Shu 5582B_ [Ros |L4IHV |380IG ICD |142 | 83 |34 |40x2%4 |[54x3 +4 
T 71/381}4. 41236/40. 8) 89-2500) H| C) Nj7-2%4 |13%|FP [KP |Zen |M/AL |AL |D.BL |GO |Spi |Shu 15592B |Ros |L4IHV |5461G |CD |142 | 83 134 |40x2 54x3 44 
T 72}427)4. 2/268)45 . 9] 100-2400] H| C)N)7-2% |13%)FP |KP |Zen |M/AL JAL |D.BL |GO |Spi_ |Shu 15592B |Ros |L4IHV |5461G |CD |142 | 83 [34 [40x2%4 |54x3 +4 
T 73|381/4. 41236/40. 8} 89-2500] H] C)N|7-2% |I3u/FP |KP |Zen |M/AL |AL |D.BL |GO |Spi [Shu 15592B [Ros |L4IHV |546/G |CD |142 | 83 [34%4/40x2%4 |54x3 +4 
T 4 74/427/4. 2/268)45 9) 100-2400} H} C| Nj7-2% |13%)FP |KP |Zen |M/AL AL |D.BL {GO |Spi |Shu 15592B |Ros |L4IHV |546/G |CD |142 | 83 |34%|40x215  [54x3 +g 
T 75}501)4. 3/340) 48 . 6}120-2200} H] C] Al7-2% |13%)/CC |KP Zen |M/AL |AL |[D.Fu |GO |Spi |Shu 15592B |Ros |L4IHV |5461G |CD [210 |125 | |34%;|40x215  [54x3 lg 
; 76]194]5. 21130]26.3] 53-2800] H] G] C/3-2%§ | 54]/PG |No |Car |M|DR |DR|p.ow {Ha Jown lown OwnlO4IM i0l/p [21 |..... 27%]... .]36x1% |54x1% «| N 
L 77|194]5.21131/26.3] 53-2800] H} G] C}3-2% at PG |No |Car |M|DR |DR|P‘Ow |Ha |Own JOwn OwnjO4IM) ={170/p |2I | 8536] 504/37 |36x1%¢ /45x23q | N 
C ; 78}194)5.2)131)26 3) 53-2800} H} G] C/2-2 | 548)/PG |No |Car |M|DR |DR |P'Ow [Ha |Own |Own Own]O4IM = |170/p |21_ j1114s| 7634/37 |36x1% /45x234 | N 
T : 79}222)4.9)147)27.3] 61-2800} L] G] C}4-245 | 6% /FP |No |Zen |M|DR |DR|D.BL |Ch |Spi |Tim 30000H |Ros |L4IH |169|p [TX [Opt | 70 -|3334|41 44x214|54x N 
T 80)294/4. 5}199]31. 5} 79-2700] L] G] C}4-2% | 7 |FP |Wa {Zen |M|DR |DR |D'BL |Ch {Spi |Tim 31000H |Ros |L41H 281je |TX |Opt | 73 |3349/4139x214|54x3 N 
T 81)381}4. 4)242/40. 8) 85-2500] L] G] C/7-2>_ |1244)/FP |Wa |Zen |M|DR |DR |D/BL |Ch [Spi |Tim 31000H |Ros|L4IH [328le |TX [Opt | 85 [3314/41 34x244154x3 N 
T ; 82)381/4. 4)242/40. 8] 85-2500} L] G] C/7-2% |12\4]FP |Wa |Zen |M|DR |DR |D_/BL |Ch {Spi |Tim 33020H |Ros |L4IHV |394/c X JOpt | 97 [3344/41 49x214/56x3 N 
, 83) 462/4. 5/300)45 . 9]102-2400] L] G) C/7-3— |1374)FP |Wa [Str |MJAL JAL |D:BL |Ch [Spi [Tim 26450 |Ros|L2IH  |3iile [TD [Opt | 55 |34 [4419x244 |56x3 N 
B 84/393|4. 9)260)42.0]103-2600} L} G) C/7-3— 11 44|FP |Ha |Zen| P|IDR |DR |p Fu [Pe |Spi |wisCFI5 [Ros |W2/4IM |238|P [TD |108 | 78 |30 |48x 8x3 Cc 
B 85/428). 7/280/45.9/107-2600] L] G]Ci7-3— JI 14g/FP [Ha |Zen| PIDR |DR |p-Fu |Pe [Spi |wisCF25 {Ros |W2/4IM |238|P [TD |144 | 89 [30 |48x3 48x3 Cc 
;|B 86/468/4. 8295/43 . 41108-2200] L}G] Ci7-3 | 1144/FP |Ha |Zen| PIDR |DR |p'Fu [Pe |Spi |wis CF30  |Ros |W2/4IM |<38|P 144 | 89 /30 /48x3 48x3 Cc 
4\B 87/525/4. 91336/48 . 2)114-2200) L| G] C)7-3 11}g|/FP |Ha |Zen| PIDR|DR |D:Fu |Pe |Spi_ [Wis CF30 Ros |W2/4IM |238|/P |TD |144 | 89 [30 /48x3 48x3 Cc 
4\B 88)525/4.91336/48. 2)114-2200) L)G) Ci7-3 | 1144/FP |Ha |Zen| PIDR |DR |p/Fu |Pe |Spi_ |Wis CF122 [Ros |W2/4IM |252/G [TD |168 [105 |30 |48x314 [52x35 | C 
4\B 89)638/4. 3141054. 1)126-1850| L}G)C/4-3 /10,%4/FP |Bu |Ste | P/DR|DR|p'Fu [Pe |Spi_ |wis CF122  |Ros |W2/4IM |252/G |TD |168 |105 |30 [48x34 [52x34 | C 
B 90}779)4. 3/475/66. 11177-2200] L} G] A|7-3 13'4|/FP |St |Zen| PINE |NE |dpBL |Pe Spi |Wis CF122 [Ros |O2/41[A |252/G |TD |Opt |105 |30 /48x4 x4 —C | C 
P 4 91/200/4. 7)125)24.0] 49-2800] L| C} A}3-244 | 5%|/FP |No |Zen |M|DR|DR |P-BB {Pe |Spi_ lOwn 8F Ros |L4IH [268/p |TX | 96 | 53 [34 |38x2% |50x2}¢ | N 
P 92)214)/4. 91142/27. 3] 72-3200] L] C} Aj4-2%¢ | 63¢/FP |No |Zen |M|DR |DR |p'BB [Pe |Spi. |Own 8F Ros |L4IH |268ip |TX | 96 | 55 [34 |38x2%4 |50x2%9 |N 
4\T 93}214/4.9/142/27.3) 72-3200] L} C} Aj4-2% | 6%|FP |No |Zen |M|DR |DR |P'BL_ |Pe Spi |Tim 30020H |Ros|L4IH ([287|p |TX |Opt |Opt /34 /38x2% [50x2}g | 
T 94)248)5.0/150)27.3) 70-3200] L| C/ C/7-234 }104/FP |No |Zen |M|DR |DR |P'BL [Pe [Spi |Tim 31000H |Ros |L4IH [327/a |TX |Opt |Opt [34 |38x2% [54x3 rf 
T 95/318)4. 61200/36 0} 80-2700] L} C] C/7-25 |11#|FP |No |Zen |M|DR|DR |P'BL |Pe |Spi |Tim 33000H |Ros |L4IH |345|a |TX |134 2 |34 |40x2%q [54x3 +g 
T 96|318|4. 6/200/36 .0 2700) L} C) Ci7-254 |11#|/FP [No |Zen |M|DR |DR |P'BL [Pe |Spi [Tim 33000H [Ros |I4IH |345/a |TX [134 | 82 |34 |40x2'q [54x3 be 
T 97/318)4. 5)200/36 .0] 80-2700] L] C] C]7-25% 1H FP |No /Zen |M|DR |DR |P'BL |Pe |Spi |Tim 33000H |Ros|L4IH |660i\a |TD |144 | 88 |34 |40x2%4 [54x3 % 
iT 98/318/4 51200136 .0| 80-2700] L} C) Ci7-25% |11H|FP |No |Zen |M/DR |DR |P'BL |Pe |Spi |Tim 33000H |Ros|L4IH_ |66oja [TD |144 | 97 [34 |40x2%4 |54x3 be 
T 99/360)4. 4/240/40.8] 90-2 L| C} C/7-25% |11#|/FP |No /Zen |M|DR |DR |D.BL |Pe |Spi |Tim 35000H |Ros |L4IHV |768la |TD |132 | 92 |34 |40x2%4 |54x3 4 
T 100/383)4. 5}236/43.3] 95-2 L) C) C)7-2%4 |11#|FP |No /Zen |M/DR |DR |D:BL |Pe |Spi [Tim 26450H |Ros |T4IHV |876|a |TD |162 [109 [34 |46x3 60x34 [34 
T 191/427|4. 2/268)45 . 9/112-2400) H| C/ C/7-2% |11#|/FP [No /Zen |M|DR [DR |D:BL [Pe |Spi_ |Tim27450TW|Ros |T4IA_|92i\a [TD |162 [109 [34 |46x3 56x43 
Alt 192|248|5..0/150/27 . 3) 70-3200] L) C/ C\7-2% |10%/FP |No |Zen |M/DR |DR |P.BL |Pe [Spi [Tim 30020H |Ros |L4IHV |380\p |TX | (3) | (3) [34 [38x2% |50x234 | 
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£.4]262] 43.3] 90-2200] L C]7-25% ]1344]PC IHV |408/pa 
4. 4/280] 15.9] 93- 3 C|7-3 14 |PC IHV |499Ja |TD 
1/4. 4/330] £8. 6]1 11-2200] L C|7-3 12144]PC IHV |499]a |TD 
9)4.7) 225 4} 100-2890] 1. C]7-25¢ ]1314]PC Shu 5582B 1HV |410|]pa |TD 
9}. 4/350/51.3} 114-2200] L Cl|7-3 1214]PC Shu 678 Ws 4A [552|a |TD 
9}4. 9} 198]33.7] 85-2800] L C]4-254 | 9%]PC Tim 33000H L4IHV |375|a |FD 
3/4. 6]124]21.0]) 48-2800] 1 A|3-214 | 6%|CC Own O41H 2i}p |TX i 
5.3}134) 25.3] 60-3100] 1 $]4-21%4 | 64%|CC Own O41H 121}p |TX 4 
6/4. 6124/2. 0] 48-2800) L S]3-2'4 61,|CC Own O41H 189ip ITX 
5. 1]132) 27.3] 63-3200] 1. S]7-2%, |10g;|CC Own O41H is9ip |TX 
314.6] 124)26.0] 48-2800) L A|3-214 | 61¢|CC Own O41H 175ja |TX 
5.3]134)25.3! 60-3100] 1. $]4-21¢ | 614 |CC Own O41H 175ja |TX 
196/4.6]124)21.0] 48-2800] L $]3-24% | 6%|CC Own O41H 206)p |TX 
208|5.1}132]27.3] 63-3200] L S]7-2% 103; |CC Own O41H = |206|)p |TX 
196|4.6]124/25.3] 48-2800] 1. A]3-214 | 6!4|/CC Own O41H 175ja |TX 
211/5.3]134)2L.0] 60-3100] L S$]4-24% | 64}|CC Own O41H 175ja |TX 
196|4.6}124]27.3] 48-2800] L A\3-2%4 | 61¢{CC Own O41H 187ja |TX 
211/5. 2|134]31.5] 60-3100] L $]4-24% | 64|CC Own O41H 187ja_ |TX 
208]5. 1]132]27.3] 63-3200] L S$]7-23% ]1033|CC Own O41H = =|305ja_ |TX 
217|5.8)144)25.3] 75-3200] L S]4-2'4 | 64)|CC Own 41H 229/a |TX \ 
309]4.7/200] 31.5] 96-3000] L 317-25, |11%|CC Own O41H 350ja ICD 
2411/5. 3]167139.2] 78-3000] 1. 2¥erjll {CC Own O41H_~ =‘ |382|/p ~|TX 
21309|4.7|200/21.0] 96-3000] L 2% }1134|CC I Own O41HV |4l6Ja |CD 
31384|5.0)262]25. 3}115-3000] L S]9-234 ]13. |CC } Own BWSs4IA |650]a [CD 
214|5.0}135]27.3] 61-3000] L C]7-244 |10'4|FP I Cla F208 L41H 377|D |FX 
5)226) 4.0) 135 wv} 36-1800] L C}3-2% | 748 |/PC D Shu 510 W2IM [538la |21 ¥ 
241/4.5}143]27.3] 57-2500] L C]4-2% | 8 |PC Shu 510 W2IM [|538]a |21 
263| 4. 2|156]25.6 L C]3-2%6 | 9%&|PC > Shu 510 W2IM |538]a |CX 
8)331)4 S L Cl/4-2% | 9 |PC E Shu 510 W2IM |538la |CX 
9312/4 9 : Cl3-23% |10%|PC E Shu 5550 W2IM_ |538la |CX 
331\4. 7 L, C]4-2% | 9 |PC E Shu 5550 W2IMV [538]a [CX 
381]4. Al L C}3-2% | 993|PC E Shu 5550 W2IMV |503]a [CX 
2/386] 4. .4] 78-2300] L C}4-214 | 9%4|PC E}I Shu 5550 W2IMV |503|a {CX 
31411) 4. .8} 83-2100] 1. C}4-214 | 9%|PC BIL Shu 615 W2IMV |503ja [CX 
5103. § .O} 61-1400] L C]3-2% |12#]PC E Shu 615 W2IMV |503]a |CX 
5157214. < .61114-1900] L C}4-3 10% |PC E Shu 650 W2IM [|538]a |CX 
226|4.: 2.5] 37-1800] L C|3-3 8 IPs Vi. Shu 5410 T2IM = {326}... }21 
7|241)4.5 .3] 57-2500) L C}4-244 | 8H IFP Vi: Shu 5410 T2IM_ |326|_ | | |21 
81330] 4. 5}: -7] 61-2100] L Cl4-27¢r] 9 |EP Vi. Shu 5510 L4IHV |665ja |TD 
9/312)4.5 .9} 57-2100] 1. CI/3-3t) Tr} LOA |PS VIE Shu 5550 T2IM 495la {2 
312|4.5 .9| 57-2100] L C]3-2% |104]PS VIE Own ECZ OP4M |100]a |TX 
428/4.5]2 5. 9}102-2400] L C}7-3r 9%6|LP MI: Shu 5550 LA4IHV |775|a |TD 
21525)4. 5]: 5 ‘ L C|7-3 L1!9]PS PI! Shu 637 L4IHV |855ja |T 
572\4. L Cl4-3 1076 | EP Shu 655 T21A 95)a - 
200|4. 0} 5 L AJ3-24% | 5%/CC Cla F212 L41H 200ja  |TX 
2004 .O} 50-2700) L A|3-24§ | 5%|CC Cla F212 L41H 191)P |TX 
215)4. .3] 72-3400] L A}4-23%% | 64/CC Cla F212 L41H 191)P |TX } 
248|5. .3] 64-2600] L AN7-23% [10% |/CC Tim 11704H L41H 247|P |TI 
248|5 27.3) 64-2600] L A]7-23% [10% |CC Tim 31020H L41H 269/P  |TI 51 
215]4. 27.3) 72-3400] L Al4-23¢ | 64¢/CC Tim 31020H AIH 269)P |TI 15 
24815.0 27.3] 64-2600] L A|7-2%5 [10% |CC Cla F304 L41H 270ja | TL 71 
248/5.0 27.3] 64-2600] L AJ7-23§ [10% |CC Cla F304 L4IHV |379]a |TI 71 
24815.0 27.3} 64-2600] L AJl7-23% [10% /CC Cla F304 L4IHV |379]a |TI {119 | 71 
251/4.1 25.6] 50-2000} 1 C]3-23% | 744]CC Own 7720 L41H 7ja |TI [119 | 71 
251/4.1 25.6 2000] L C]3-2% | 744/CC Own 7720 L4IHV |379ja |TI |119 | 71 
311/4.2]196)38. 2200] H C]7-2% |13¥|CC Own 7738 L4IHV |379j]a |TI {117 | 79 
86/311)4.2]196]38. H C}7-234 13,4 )CC Own 7738 L4IHV |379]a |TI |117 | 79 
87]288]/4.6 32.6 C]7-2% 124% }CC Cla F304 AIH 270Ja JTL [113 | 71 
88]288/4.6 32.6] 73-2600 C]7-24% J12HICC Cla F318 L4IHV |379ja |TI |113 | 71 
89]288/4.6 32.6] 73-2600 3] C}7-25 [129 1CC Cla F318 L4IHV |379ja JTL {113 | 71 
90)381/4.2]237]/40.8] 85-2200 C]7-254 |13%|CC Own 7720 L4IHV |465ja |TD |117 | 79 
91]/428/4.2]/268]45. 9] 100-2200 C]7-234 |13¥jCC Tim 36620H L4IHV |513]a |TD [162 |102 
92/428/4. 2/268] 45.9] 100-2200 Cl7-2% |13%/CC Tim 36020W W4IA__|623]a  |TD [162 |102 
93]471/3.7]288]40.0] 61-1350 C]3-25% Jil is|rP Own 5008 T2IMV |568ja |RI {151 87 
94/428/4. 2/268] 45. 9] 100-2200 C} C}7-234 |13%|CC Own 5008 P2IMV |458]a |RI |151 87 
95]200|4.7}126]24.0] 49-2800 C} Aj3-243 | 5is/FP Sal F 1H 257/a |TX | 84 | 47}: 
96/227/4.6]152/26.8] 52-2400 C} A]3-2%4 | 5%/KP Tim 11703H L41H 225ja |TX | 8 5414|: 
97/214|5.0 27.3] 61-3000 Cl] Al7-2'6 | 942 /FP rim 30000H LAH 259ja  |TX ; 
98}214/5.0]138]27.3] 61-3000 Cl} Aj7-2% | 9t1FP Tim 11703H L4IH 380ja  |TX 
99/248/5.0]150]27.3] 66-3200 C] Al7-235 |104/FP Piia 31000H L41H 380ja TX N 
100]311/4. 1 38.4] 73-2400 C] C]7-2%4 [13th |EPR Tim 33000H L41H 577ja | TX 4 
101/288|4. 1 32.6) 73-2700 C] C]7-2% |i2%] FP Tim 33000H L41H 660ja {CD 4 
102)311/4.1 38.4] 73-2400 C} C}7-254 |i3te| FP Tim 33000H L41H 660ja |CD 4 
103/339|4. 1 38.4] 80-2400 C} Cl7-2% 13%] FP lim 35100Tw W4IA |768ja |CD lg 
104/428]}4. 1]: 5.9] 100-2600 C} C]7-2% Ji3%e {FP Tim 35100Tw IA {768ja |CD 4 
105]428/4. 1/268] 45.9] 100-2600 C| C]7-2% |134%/FP Tim 27450Tw W4IA /820/a [CD 4 
106/200|4 .6]128]24.0] 50-2800 G| A|3-2 7 |PS Own O41IM_ |186/a {41 4|N 
107}200/4.6]128]24.0] 50-2800 G] Aj3-2 7 IPS Own O4IM)s/475|a_sf21 6 oO 
108/200) 4.6] 128]24.0] 50-2800 G| A]3-2 7 |PS Own IM_ |475ja |21 [120% oO 
109}251/4.5 25.6] 50-2000 G] C/3-2%r}] 8 |PC AL Own H OT4XM /238/G |21 {112 lg 
110/315)4.5}200|/33.7] 72-2500] L| G| C]7-2% |1234/PC |NE Own H OT4XM /252/G [21 {11549 4 
11113814. 5]240/40.8] 85-2400 G] C]7-25 |12%%|PC NE Own U OT4XM ]238/G |21 |126 4 
112/398)4. 0}: 3.1] 56-1350] T] G} C]3-2 12. |PC 3}NE Own B OT4XM |238/G |21 |130 D 
113/411/4. 6): 8} 91-2300] L] G} C}7-3 13%|PC NE Own U OT4XM ]238/G [21 |132 N 
114/411}4. 6}: 8] 91-2300] L] G] C]7-3 13%|PC NE Own U OT4XM /238/G [4X {132 bg 
115)/462/4. 5): 5.9} 102-2400 G] Cl7-3 1344|PC NE Own M OT4XM /238/G [21 |132 le 
116]462]4. 5]: . 9102-2400] L} G] C]7-3 1374|PC NE Own M OT4XM [238/G |21 {132 N 
117)517|4. 6): . 3] 110-2300] L} G}| C}7-3 13%|PC NE Wis 131F B4IMV |324|G |T4 |153}0 4 
118)517/4. 6|¢ . 3}110-2300 3] C|7-3 13%|PC NE Own M O4TB {722/G |4X y 8 
119/411/4. 6}: 8} 91-2300] L] G| C}]7-3 13 %|PC NE Own U O4IM__-{722/G [4D } 
120/677|4.4 . _|125-2000 3] C]4-344 [114s/PC N& Wis 131F B4IMV |324/G |T4 N 
121/331)4.5 .7| 64-2100] L}] G| C]4-2% | 736|PC AL Tim 35000H 1H 394/a [FX hg 
122/24114.5 .3| 53-2200 Cl4-2% | 8 |PC AL Col 5530 L41H 297/a  |FX 4 
123'41014. 5 .8 83-2100 Cl4-2% | 9%IPC NAL Tim 35000H a 
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DB9.00 20 
DB9.75/20 
B5.25/18 
B6.50/20 
B6.00/20 
B6. 00/20 

P323 7. 
DB6.50/20 
DB6. 00/20 
DB6.50/20 
DP32x6 
DP34x7 
DP34x7 
$36x10 
$40x12° 
DB9.75/20 
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B7.00/2 mn 
DP32x 
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DB8.25/20 
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DB9.00/20 











DB10.50/20 |Bud K428 
DB6.50/20 
DP32x6 
DB7.50/20 
DB7. 50/ 20 
B ‘20 


Her Y XG 
Her YXC 
Her RXB 
Own D 


Own FBB 
Own F BB 








DB9.00/20 |Bud K393 
DB9.00/20 |HaS 147 
DB9.75/20 |Her YXC2 
DB9.75/20 |Her RX 
DB9.75/20 |HaS 160 
DB9.75/20 |Bud GL-6 
DB9.75/20 aS 175 
DB6.50/20 |Con 18E 
DB7.00/20 |Con 16C 
DB7.50/20 |Con 16R 
DB9.00/20 |Con 18R 
DB9.75/20 |Con 20R 
DB9.75/20 |Con 21R 
DB6.00/20 |Lyc SA 
DB6.50/20 syc SB 
DP32x6 Lyc ASD 
DP34x7 Lyc ASU 
P9.75/20 |Ley Ti 
DB10.50/20 |Wau 6SRL 
B10.50/24 |Wau 6-125 
2x6 Her WXB 
DP32x6 Her WXC 
DP34x7 Her YXB 
DP36x8 Her YXC 
DP38x7 Her YXC 
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Wau XAH 
WwW au XAH 
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.] ~ S ENGINE TRANSMISSION REAR AXLE “ 
o;/e2 <= ° c 
ei Cy = ° 
os n = a - 
we 2i\t = <= ° no ry ic) 3 é 
EF si * ja 3 5S 2 |3 2 |elgt : 
& = ° eic e Nor ° = ° ° 7? c ° a 5 —E 
2 el/2l?lg| 2 | = Ex = |ssise| = F |e a 
E a1<>o/® a ES a) = ot ib ) = ee 
5 ~ e ss] = 
= be 21s 2 > a = VE = fv 38 - c = < C 
. : $i: 3 3 > o -— ny sslay e © lel = a 
e = a | fl] x : S 2 - x Se x ed = & >| = e 
s ° 2£/S/s & = ° ° S és ® Soise © Sele a] 
= = Vj|anl= o iS) om 4 = za - al<@ = © iQ] = a 
4 75 S36x14 Bud BA6 6-4 1¢x54|BL, 60-Max|A 7| No|Tim 66700 WE | Rj10.3]/98. 2}: 
Z\5 75 $‘°0x14 Bud BA6 6414x516 BL 60-Max|A 7} No|Tim 68700 WF | R}10.1/95.0 8x 
General Mot. OTS w-1! 30 B5.50/20 Own 200 6-3 & x3 7%)|Own U 3| No S% | H/4.86/16.1 
4 T18}1 44-3 31 P32x6 Own 200 = |16-3 x3 %|Own U 4| No 81% | U5 5.7 
9)146-2 30 P32x6 Own 200 6-3 & x3 %)|Own U 4|0Op SF |H a set 
1} 30} 1 B7.50/20 Buick 6-3 ¥; x45|Own U 4| No S% H . 616) 
2- DB6.50/20 |Own 200 6-3 & x3 %|Own U 4/;Op SF H . 716 
2-3 B8.25/20 Own 257 6-3 % x4%|Own U 4| No SF |H|5 .7)6 
2-3 DP30x5 Buick 6-3 %x4%/Own U 4) No S% |Hj5 . 616 
2%-4 DP32x6 Own 257 6-3 434% |Own U 4| No H . 516 
2|2'4-4 DP32x6 Buick 6-3 i X46 Own U 4| No 4/6 
3-44 DP34x7 Buick 6-345 x454 Own U 4| No . oe 
5|3-4 b¢ DP32x° Own 257 6-3 ¥ ax456 Own U 4| No . 416 
4-514 5é DP34x7 Own 331 6 33, x5 > j|Own U 4| No . 6S 
5-6% 5 DP34x7 Buick 6-334x5 |Own U 4|Op ms) |! 
5-64 5 DB9.00/20 |Own 400 6-44x5 {Own U 5|Op . OI 
215-7 ox 1DB9.00/20 jOwn 331 6-334x5 |Own U4iA3 3 
3|5-7 4 5é DB9.00/20 |Own 400 6-44x5 JOwn U 5)Op 
6-8 7 9.75/2 DB9.75/20 |Own 525 6-414x54|Own U 4/Op 
8-12 7 B10.50/24 24 jOwn 616 6-476x5 1% Own U4lA& mn v6 > 
1-144 3 Con W10 |4-376x44%4|WG TA U 4] No/Tim 53200H 1/36 x2 
x6 1-1% 3 6.50/20 Con 25A 6-3 4x4 WG T9 U 4| No/Tim 53200H 1136 x2: 
14-2 3 DB6.00/20 |Con W10 4-374x44|WG T9 U 4] No/Tim 53200H 39 . 6) 6x2 § 
.6) 144-2 3 DB6.00/20 |Con 25A 6-3 4¢x4 WG T9 U 4| No/Tim 53200H 39. XxX. 
. 1g-2 ‘ DB6.00/20 |Lye ASD 6-334 x4 4/BL 314 U 4] No|Tim 53200 37 IX: 
2-2\% 1DB6.50/20 |Lye 4SL 6-3 14x4'4|Co A4J U 4| No/Tim 54200H I 37. Xi 
Ff} 2-3 DB6.50/20 |Lye ASD 6-334 x44_/|BL 314 U 4] No/Tim 54200 I 37. 1)6x% 
2-3 DB6.50/20 jC n W20 4-41¢x4'¢|WG T9 U 4] No/Tim 54200H I oe. 3 
3|2-3 DB6.50/20 |Con 16C 6-34¢x4%|WG T9 U 4] No/Tim 54200H H 37. x: 
{2-3 DB7. 00/20 jLyc AS 6-3 54x4'4|BL 314 U 4) No/Tim 54200 H Hi5.8 137. x2 
2-3 DB6. 50/2 Her JXC 6-3 34x44 |BL 234 U 4] No/Tim 54200 BF | HI5.8 |37.0|10x 
F}2-3 14 DB7.50/20 |Lye ASD 6-334 x4'4|BL 314 U 4| No 54200 BF | HI5.8 |37.1}7: 
"12-3 4 DBZ. 30 20 |Con 20R 6-4',x454|/BL 554 U 4] No/Tim 54200 BF | H{5.8 [41.6 7) 
24-4 DB7.°0/20 |Lye ASD 6-3 34x44 BL 314 U 4) No/[Tim 56200H |BF | H{6.1 [39.0]7: 
P}216-4 7.50/20 |Con 21R 6-434x4341 BL 554 U 4] NolTim 56200 BF | H]6.1 |43.5]7: 
3-4 Con E601 6- 3 74x44 BL 324 U 4| No/Tim 56200 BF | H|6.1 |43.5|7) 
3-4% Lyc TS 6-3 7¢x5 BL 554 U 4] No|Tim 58200H [BF |H]|5.5 [35.6)1: 
3-4 Cum Die 4-474x6 BL 554 U 4| No/Tim 58200 BF | H[5.5 |35.6)1 
3 : Con 20R 6-4 4,x434/Co Rus4 U 4] No/Tim 58200H |BF | 1HJ4.5 ]29.1|8 
Yi4 c Con 21R 6-43¢x434|Co Rus U 4] No|Wis 69317H j2F H/4.3 |27.9)8: 
4-6 5 Con 21R 6-434x434|BL 554 U 4| No|Wis 1237H 2F Hj6.8 |49.0}1: 
‘14-6 5 75/20 Her HXC 6-5'14x6 |BL 744 U 4| No| Wis 1! 237H 2F | H}4.29]15.8)1 
1|5-714 ; DB9.00 20 |Con 21R 6-43¢x4%/BL 554 U 4) No|Wis 1627KW]2F | H]6.3 [41.0)7 
5-714 57 DB9.00/20 |Cum H Die.|6-47«x6 |BL 744 U 4] No| Wis 1737KW(|2F | HJ5.75)21. 2/1 
Y|5 10 D39.00/20 |Con 16H 6-454x534]Fu HU16 |U 4] No|Wisl2527KW|2F | H]4.0 |25.2|s8 
5|2-3 54 DB7.00 rad Wa 6-90-255/6-33,x434|;Fu MKU_  |U 4} No/Tim 53200H SF iBi6.6 }....(91 
214-3 4 |: 54 DBS8.25/2¢ Wa 6-90-255)}6-3 a2x434 Fu 5A380 |U 5) No|Tim 56200H |SF | H{6.1 3 1 
lg-5 62 DB9.00 20 Wa 6-110-358 |6—4x434 |Fu 5A380 |U 5| No/Tim 58200H |SF | R/7.4 |... .]1: 
5-7 62 DB9 Wa 6-125-462 |6-424x5%|Fu VUOG |U 5] No|Wis 1137H 2F RI8.1 [56. 6) 14) 
1% 42 Con 18E 6-33¢x4 | BL 20 U 4] No]Tim 52000H |BF | RI5.8 |24.1155 
1% 42 Con 16C 6-3436x454|BL 35 U 4] No|Ti 52000H |BF | RI5.8 }24.1)55 
2 51 Con 16C 6-3 34x4%| BL 35 U 4] No|Tim 54200H |BF | RI5.8 [31. 15: 
2% 64 Con 16R 6-4x414 BL 35 U 4) No/Tim 56200H |BF | RI6.1 |33. |7x 
3 51 IP34x7 Con 18R 6-4x4 bo BL 51 U 4) No/Tim 58000H |BF | RI6.8 137. [7 
4 51 DP36x8 Con 18R 6-4x4146 |BL 51 U 5| No|Wis 1237H _ |: 7.3 143.8]7 
715 5 DP36x8 Con 21R 6-434x43%4 | BL 55 ATIA stg to i ha ee Se 
2% Op DB8.25/20 |Wau 6-110 |6—-4x4%4 Fu JVU U 5| No 6 
Op DB9. 00 20 |Wau 6-110 |6-4x4%4 Fu JVU U No ( 
DB9.75/20 |Wau 6-125 |6-4%¢x5%|BL 60-7 ! Noy’ 
Pp DB9.75/20 |Wau RB 6—5x5 34 BL 734 U 4) No ft im +6730H - 
146 DB7. 00/ 20 |Bud H298 |6-334x4%|Fu MLU |U 4] No T 
DBS8.25/20 |BudH298 6-3%4x4)6|BL 51-4 U No I 
4 DB9.00/20 |Bud K369 |6-4%x4%4|Fu VUOG |U No|Wis 1237Q TL 
DBS8 25/20 |Bud H298 |6—-3%4x4!o|Fu MLU U 41 No T 
B12.75/20 Bud K428 |6-4%x4 4 FuMRUAy|U 4/A 3) Wis 1237QH I 
4 DB9.75/20 |Bud K428 [6-43¢x4%4|BL 55-7 A No} Wis 1237Q a 
% DB9.75/20 |Bud K428_ |6-43¢x434/Fu VUOG |U 5| No ? 
1 


SAINI OAS Sm 














6-334x414|BL 224 No/Tim 54300H 
6-354 x44 |BL 224 U Wis 4916L 
6-4x414 BL 324 U 4/Op | Wis 4916L 
6-434x4371 BL 334 U 4|Op |Tim 58200H 
6-4%% x44 | BL 334 U 4/Op |Wis 70000 
6-434x4541BL 524 U 4)Op | Wis 1237H __ |2 
6-412x5'41BL 524 U 4/Op |Wis 1627KH |2F 
6-3 x4%|Own D U 3] No 5 314 
4-3°%x4'42|WG T9 U No sf JH 
4-3 5¢x4'4|WG T-9 U No SF |H 
4-354x414]|MM “O" |U 3] No H 
6-3 '4x4'6|WG T9 U 4] No SF H 
6-3'4x444|WG T7 U 4) No PS] H 
6-3 '4x444|WG T7 U 4| No $44 |H 
6-33%%x4 |Own H-4-A|U 4| No D-750 3F |H 
6-3 °4x4'4|OwnH-5 U 5| No 1000 SF |H 
6-3 °4x4'e|OwnH-5 U 5] No 10.2 Ss H 
6-3 %x4}4|OwnH-5 U 5| No 1150 2F |H 
4-4144x5'4|Own H-6 |U 5) No 1200 2F |H 
4-444 x5'2|OwnH -7  +|U 5| No 1300 2F |H 
6-414x5%|Own H-7 |U 5| No 1301 2F |H 
6-5x5% |Own H-7 |U 5) No 1301 2F |H 
6-3%4x44 BL 214 U4... SF |H 
6-34 x44 | BL 234 U 4/Op |Tim 54300H |SF |H 
6-334 x414|BL 234 U 4}...]/Tim 54300H |SF |H 
6-334 x44 |BL 234 U 4/Op |Tim 56200H |SF | H/6 
6-4x4) BL 334 U 4|.../Tim 56200H |SF |HI{6 
6-3 34x44 |BL 234 U 4/Op 205H |SF | Hi6 
6-44 x4%/|BL 334 U 4/Op |Tim 58205H |SF |H16 
6-44x4%4 | BL 334 U 4/Op |Tim 58205H |SF |Hj6 
x5 3L 334 U 4/Op |Tim 58205H |SF |Hj|6 
6-414x4%|BL 1554 U 4/A 3/Tim 75720H |2F |H 
6-414x54|BL 714 U 4/A 3/Tim 76720W |2F |H 
6-4144x5%|BL 714 U 4/A 3/Tim 76720W |2F |H 
6-4'4x6 |BL714 U 4/A 3/Tim 76720W |2F |H 
6-5x6 BL 714 U 4|A 3/Tim 76720W |2F |HI€¢ 
6-3%%4x4_ |BL 224 U 4) No|Tim 53: 200H |BF |H 
6-334x4%|BL 314 U 4| No 200H |BF |H 
6-4x44% |BL 314 U 4| No/Tim 56200H |SF |H 
6-4x4} BL 314 U 4| No/Eat 2413H 2F |H 
6-4144x4%|BL 55 A 7| No|EatDR2412H|2F |R 
6—434x4%4 BL 714 A4IA 3/Eat 65041W |2F |R 
6-344 x4\%|Wa T9 U 4] No/Tim 53200H |SF |H 
ets 4¢x4 44|Wa T9 U 4| No/Tim 54200H |SF |R 
6-34 x4%|Fu Mlu-Bb|U 4] No/Tim 56200H |SF |R 
-3%4 x414 Fu MGU14(|U 4} No|Tim 58200H |SF |R 
6-3%x5 |FuMRU_ |U 4| No|Tim 75720H |2F |R 
6-4%%x54%|Fu VUOG |U 5] No|Tim 76725H |2F |R 
6-4%x5%|Fu MHU |U 4} No|Tim 78720W |2F |R 
6-334x4%4|BL 31 U 3| No|Tim 54000H |BF |R 
6-4x44%4 | BL 35 U 4| No 2° |R 
6-4x4% |BL 51 U 4| No 2F |R 
64% x4% BL U 4|No 2F |R 
6-4%x4%1BL 60 A 7'No 2F IR 


SSINADW HONING HNNAAGH 


=: 








The Commercial Car Journal 


















€ SAVES EEE 
Cx IG J 
ecco 


2 










Howe 
a4 








oI 


oe pote ees oogonia 
és Ncin” & 
eT ba Doe aD be bor Ue ae bor ber a 


Wii QOD o ONS 


wren 


S 


late 


SHOR Oe 
SSesra 
Q 











. wm hD 


rhc 
Wuhnowane POD oOOueISUND 
See > Teo 


keke de LO Lole) 















ENGINE DETAILS 


m 
c 
m 
Qa 


3 
Rp 
Qa 
c 





Piston Displacement 
Compression Ratio 
N.A.C.C. Rated H.P. 


Line Number 
Torque Ib. ft. 





Max. Brake H.P. at 


R.P.M. Given 








Number and 

Diameter 

Oiling System Type 
Governor Make 
Generator, Starter Make| > 
Clutch Type and Make 
Radiator Make 

Universals Make 


Length 
> 
cl Ignition System Make 














oS 


or 


FEY OU OY OO bet Ot et he Ct 


o 


Bente Pep Ooms renee 20000 


ou 


on 
TUS ee SD be he 
Stototots 


oS 


o 


DNDN ee ee ee ee 


WnIdonIor 


toro 
Cie Oh © 
VNONNNS 


Sree! 


ore 


an 


Cones 





to 





“i 
= 


mene es: GOS 
3) 


J 


. tot oS } +> = j~J-J 
a Fe Re HD He He ee ie CUD CNIS ID CRD CNS SD I eh CEN CN I 


LATMWBKWONAAOMNe 
NOwWNit 
NOs Ol Sh Cee hWWWh HWW 


Ft Gt ohm o> poe pe GT em Tt pee He ee TTT : 


ee ee OS Re NE eee eee 


asso 


. bet 


SAASAAAPAAAaAANS ene 
Sue Ooh =i" 2 Dw wh cg ID 
——— te sctet SKS 





‘ ST tein eid ee Oa Ee OWS oe » 
hs DI WW CIT Orgiw © 


es OSS SP tai le 
Sete Ste 


-aoScorcos 
= ao so cote te 





QQ rsh 





FY 
C2 
Cre NS 


31 
1}4: 
vADD 
3i: 
4i¢ 
5}2 


a 


et 
WNwRKooe-! 
Soothe 
rig cf: - 





tet et pat fl et pt ff 











aaa rs 
PIN O Ow S 


94-2500 
110-2300 
128-2100 
149-2100 
50-2800 
71-3200 
50-2800 
71-3200 
85 ~s 2800 


~ 
~ oe ~y =) 

NWNWNWORSSAONOANNWWWWKWWHWWWwWOD® 

2S 

= 

to 

on 

Ss 

= 

oC 


w 





tononasy 


R5 
100-2200 
80-2700 
98-2700 
83-1800 

8-2400 
100-2200 
100-2200 
143-1600 
100-2200 
125-1800 
127-2300 
90-3200 
90-3200 
110- 2800 
25-2600 
66-3000 
65-2760 
65 2760 
73-2400 
82-2400 
82-2400 
100-2400 
110-28')0 
110-2800 
125-2600 
126-1850 
80-2800 
80-2800 
99-2800 
80-2800 
107-2600 
107-2600 
107-2600 
107-2606 
68-2800 
73-2800 
73-2800 
76-2400 
94-2200 
94-2200 
94-2200 
110-2200 
70-3300 
39-2400 
39-2400 
39-2400 
54-2700 
54-2700 
54-2700 
63-3200 
67-2600 
67-2600 
67-2600 
59-1800 
69-1800 
98-1800 
(15 >- 1800 





row Kw Sw w 


Se ee Se SII I 


80-2800 
73-2700 
76-2400 
73-2700 
103-2600 
103-2600 
92-2300 
98-2200 


ISS 
cn 

= 

= 


DO bm OO he CO 
yi | 7) 
“x 
wt 
_ 
= 
= 


102-2400 
61-2800 


wwe 


noon 
i a 
Mfict 
| 
t 
S 


97-2000 
125-2400 
67 ir 
74-24 

50-2200 
94-2200 
94-2200 


ooftes 





reee| Valve Arrangement 
REN 
Ome 


osha 

he Me eee J 

SN 
bk le) 
WOMW'IQQO 


x 
IMAAHAAARAANNNOS| Camshaft Drive 


OPP >> >>> >> OPQQNNNOWONAEOO] Piston Material 


NM ON 
4 
ew 
UUs 
QQQ 


ae 


m= \pm \G2 \58\G0\00 \00\ 00, 


BERR ERB a UPA A AGN EAGAN AGA NGAI MPN EN IRIN SRP AGA NON GD 


Sbobo bod 


~] 


—— 
DODO Or he Hh OO BO GO GO GO GO GO GO GO GO GO Cn GO Cr Cr G1 


= stem etn sens eat scind Gaia Spm Some Spe \ ps \ pe \ ot 


Dd nadk OF ads GN GIN ODN GON Woh ashe eafenasy-t0afemesl-t0o2QdN Gos GSN ODN ONO 


AAD 
P1919) 
o 
Se 





S 
ee byt tpl Spt ae tbl lf 
Se tt fa et pt et prt ft tp eB SS SF GF oe 


WN WNW WN NNNNNNNNNNt 
p a eat et 


att hen! 
! 


iy 


| 


et ee et 
aaa" 


ss 


RTT TTC) 


NINN NIN NNW Nw Who 


clest"Leskeckantest™"l 


mmf 


orn] 


a i pt tt ff 


ARRARARARAFAAAAAARADADAADD 
62626202020 GIOO 000) a2 GIO BIO G2 Ges Ose 
ssc 


ON a \.aoN. 


~N\e 


—— 
rem de ol al mens 


tt 


Bw 
pape 


eal eel ic oleleo ketal 


i 
COCOCOOCOCOOCOCOORS EE SEE rr Es rags 


NSIS RNIN ISIS Oe SIS ee Se 


PAAZOONLQANNON> ZODODOZOANNNAOFO 


a et 
ANE RNa ee 
whe wnWwnaw 


a aot 


2 had ws ws wd 
w\ 

ea Oy) en a al of 
2 


coon 


aA AAAAA 
WAOWwWwWw ww 


we 


— et et et CD 


BD e\02 


wwe 
GAO BNI 
aosoooc 
(tir rr ODEO IONE 
Sacacens 


eye y yyy) 


Cee 


SS eS eS eS es es ee 


} 


DPR RRA FF RARAAA AAA AAAZAARAZAAAAALAY 


FAA nn a a 
oo 


or 
7 
= 
° 


wa ae 


WORN INI WWtototon 


Nee ELSE ETE EE TEEEEEPEPEREREEETEPERPEREEEEEEEEPEEEEEEEEEE EE Fuel Feed 
Zane Zezzee ; Laon 


Nene 
= 


Se et at Pat ie et ft et fet fet et fe ft fe SS ff tf td 
| nd 


et at tt fate ee ee 


| 
BaP \ 
— a om pt 


is 


t 
| Tt 
Woe GoGo Dols Doe NOI Ge Go Go te 
wwe 
ecb owe ewes exe. ts 


ee 


jan ol oll olen enlenl enlenl 
| 
NN te ee \ a deepeeete S08 N08 


~ 
a 
@ ao .12 


SS Se ne ee ee el ok hed 


Nee ee OWN OD OCONNDOEAWHS 


"4 
| 
w 
oo 
~ 
——— 
oe 


DODDS SPONDS PPONEPONTCOSE SOOO Se Seo rrO 


ool hook a 
et et et tt et ft ft 


eis 
! 

Sam 

be Ser 


-, 


1 1 


AO ees es 
oo oot ad 
worse 


AARARAS 
SRaNanannananen 
pans 


hotototortetotote twtr 


\ ee \c \co\e0 
Ce 


oOo me 
PEN 


~] 
we 


or 


20000000 
DL a tae 
} i | 
Meter 
ww 


x 
== --— eee 


prt bet pt 
Ssesssssesee === 


Wowrtst 





























UII Wwwwooonwmnnnw 


O00 

















Tim 26450H 
1 awe 27450H 


Tim 30000H 
Tim 30000H 
Tim 30000H 
Tim wy 
Tim 3006 
Tim 31000H 
Tim 31000 
Tim 31000H 
Tim 31000H 
Tim 31000H 
Tim 31000H 
Tim 31000 
Tim 31000 
Tim 33000H 
Tim 33000 
Tim 33000H 
Tim 33000H 
Tim 33000 
Eat 423 

Fat 423 
Tim 35000 
Tim 35000 
Tim 27450 
Tim 27450 
Tim 27450 
Tim 30000H 
Tim 31000H 
Tim 35000H 
Tim 35000H 
Tim 11703H 
Tim 11703H 
Tim 12703H 
Tim 14703H 
Tim 15733H 
Tim 15733H 
Tim 16710H 
Cla F318 








Cla F318 
Shu 550-74-S 
Shu 610-103 
Cla F318 
Shu 632-5 
Shu 610-103 
Shu 632-3 
Shu 610-103 
Tim 30020H 
Tim 31020 
Tim 3103 20 
Shu 5572 
Shu 15582 
Shu 15582 
Shu 15582 
Shu 15: 59% 2B 





Own 101 
Own 101 
Own 105 
Own 200 
Own 200 
Own 108 
Own 251 
Own 300 
Own 300 
Own 400 
Own 500 
Own 503 
Own 503 


Tim 31000H 
Tim 31000H 
Tim 33000H 
Tim 310004 
Tim 33000H 
Tim 35100H 
Tim 35100H 
Tim 35100H 
Tim 36020N 
Tim 36020N 
Tim 36020N 
Tim 36020N 
Tim 30000H 
Tim 31000H 
Tim 31000H 
Tim 33020H 
Tim 35020H 
Tim 26450 

Tim 

















Shu 5572 
Tim 15300 
Tim 16310 





isis ‘weeny 


The Commercial Car Journal 





FRONT BODY MOUNT- 
AXLE G DATA 
e 
e - a 
a = a 
7} 2 - 3 “ o 
-| 2 = o 
E ~ | 83 Si)S}s]<]& 
= 2 = eis - L . . 
> || 8/8/23) 2] 8) e/¢ 
Efe] 8 isleye] 2] 23 
— o £ 
$3 = es celeEizu = ~ - 
2 |] 2 JelelE] 2] 2/3 
= a Ze |3)/a oil @ Ls 


| Han 


RN 


14 
*X |14 
8 
87 


x 





Ore OO 
DOD > > 


F 
F 
4 


eS 
wo 


Bers 
x 
Cg 





WR Rak Kaa aaa Zan anananaAMnAcn 2A Zann Auxiliary Type 


Dt DO v 
8 
Rete) 


AOI 


a 


ws 
Ate 
FoR 
RKAAAZA 


BOP 


HKD HwOS SHAD DOMAINS > S055 c o 
QE EPP EEE EE PED PEP PEEPS PE PUU PUCUU UU UC UUM EP PEEP EP EE EE PCOPUUEE 
ee ot 


sists 





BANDON WWD 


09 09 G9 4 > 19 
QQQAVAVS QOS PEF O 
Q 

OO 


4 
S 


Me 
4.2 


402 


wlololojel ttle 112)" 


at ht et 


MQQQ 
OO ee 


~— 


La eon 
‘ 
0% ~ 
WWww Ome DDN Dhol 
Pana a 


> 


WNNNSNOOO DOS aan OO 


= 
= 
Tr 


GINNNNNASD 


jowhroht 


Se 
oe 
we 


NwnNw 
—— 

WWN WWW Wt 
He DODO bo DO bo bo 


oe he CO 
wows 
oon 
sro 

aT) 


aN 
noe 
S 





ww wm hotety 


TTT 









gu S int Wet Gre Choe 
SBOGDOOPEEPEPEE BEES EC 
eS 


se 


-}e)~he)~) 
Sees 


oe 
os 
— 








QQ 


4 



































“7 


















































NK OOCONAUPWHe 


et et eat bat ted Pd pe pet pt pt pent be 
DODD Ft tt et 








4M61 
-(T) 27T361T 






eoorecscees 2 


30HA 
(continued) .35HA 








Lob Nene 
ry 


RO DWABD WD C9 


eee | 
WWD Con phe pet 


bre do 
WS KROL 


w 


NA TON CN 
ras 


it | 
o 


worn 
REN 





| 
ee 


BW 


C ] 90 
ee eter reece 


Ne Ne pe Nt 
NbN 


me 


rover Oreo 
RWS 


NODA Ae ee 








ROK 


Aw 


= OO 
OU ee pe OO 


fi 


-34K611 
.(T) 34T361T 
.(T) 35R501T].. 
..(T) 45X501T]. 
.(T) eek 





NN 


38 
eee 
KAKK KF 


> 
$e 
wo 



































DB9.75/20 
DB9.75/20 
DB6.00/20 
DB7.50/20 
DB8.25/20 
DB9.75/ in 
DB10. rie 
DB12.0 
DB7 ‘00/20 


Bll. -25/20 
B11.25/20 

B12.75/20 
B12.75/20 
DB8.25/20 







5/2 
DB9. 7350 
DB10.50/20 


DB9.00/20 
DB10.50/24 
DB10.50/24 
DB10.50/24 
DB10.50/24 
DB10.50/24 
DS40x8 
DB9.00/20 
DB9.75/20 
DB10.50/20 
DB10.50/24 
P30x5 
DP32x6 
DP36x6 
DP40x8 
DP40x8 
DB9.00/24 
DB10.50/24 
DB9.75/24 
DB12.00/24 
P32x6 
P32x6 
DB6.50/20 
DB7.00/20 
DB7.50/20 
DB9.00/20 
DB7.00/20 
DB8.2£ 5/20 





DB9. 75/20 





Her RXB 
Wau 6ZK 
Wau 6TL 


Lyc AEC 
Her WXC 
Her JXB 
Her JXC 
Her WXC 


Her YXC 
Her RXB 
Her RXB 
Her RXC 
Her RXC 


Her YXC 
Her YXC 
Her RXB 


Her RXB 


Con 17E 
Bud HS6 
Bud DW6 
Bud DW6 
Bud BA6 
Con 21R 
Her GXA 
Bud GF6 
Her HXC 
Own 

Own 

Own 











Her WXC3 


_— 
Kan 
ww 
— 
~ 
or 


Wau 6MK 
Wau 6SRL 
Wau 6SRK 


Her WXC3 


Her WXC2 Spe 


Her YXC2 , 
6- $7233; 4 





Her WXC2 





L 524 
BL 5212 
214 
341BL 314 
344|/BL 314 
g|BL 55 
615 
41 BL 615 
BL 224 
BL 224 





41Go TNU 

4 |Own6182 290 
‘rue 
3L 325 





4-343 x4 ¥4|Own 





6 
6— —414x4 44|Fu MGU 


-_ 
nn 


EaaqagrGq 
0 G70 Hb C1 oe 


o 


a) 


_—— 


falololololalololol=lolo(ololololo} Jalota ft Jalal Jolelat Jalelalololeloleleloioleiel tt 1aia| aajiaiaiois 


youre reeuee here reer rere eer emeonesss 
> ryt tye 


Tim 65704 
Tim 68700 


Own JSB 
Own JSB 
Own LB 

Own LC 

Own H2A 
Own H2B 
Own H2C 
Own Y¥2D 


Tim 56200 
Tim 56200 
Tim 58200 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 65720 
Tim 66720 
Tim 66720 
Tim 58200 
Tim 65720 
Own 616743 
Own 616743 
Own 616743 
Own 616743 
Own 616743 


p |Own 616743 


Tim 58200 
Tim 65720 
Tim 66720 
Own 616743 
Own 20B 
Own 20B 
Own 30 
Own 60 
Own 60 
Own 65 


_3|Own 232 





PPP Pee ee eee EEE 
r b 


qaqcc 








Tim 65720H 
Tim66720TW 
Tim 52000H 
Tim 54000H 
Tim 58000H 


59.719 ex24x%/T 
Opt |6x2'44x\ Cc 


=) u 
WH DWI Nee 
Cres wat 


= 


Wis 1627KH |: 


-_S 
== 


t 


mise 





] 
mb 


u 
Nie 


Oo 4 EECEE 


nt 








8 
rf 
mo 
(€ 
R/|8.7 
ce 
9. 
5.6 
5.4 
5. 
6.£ 
6. 
Hj6. 
5. 
6. 
6. 
6. 
Rj7. 
8. 


Smoot 
ID 
a 
te 
* 
x 











GENERAL (See Keynote) TIRE SIZE MAJOR UNITS FRAME 
.-} or) s ENGINE TRANSMISSION REAR AXLE a 
eo; 2 Zz 2 c 
¢| a be S 2 
MAKE £le| ¢ = = . “ p R 3 
g sis) = 12 3 bs 3 |3 3 » |E|RATIOS|  § 
a AND 3 = C) ~ ° 2 ° e|c ° a ]s a 
4 2 a = Ue Valo >» 1° 
3 MODEL = St 2 3 = Es = false = 2 le 2 
E a}s/% = = BS) > 5 Sals3 a — is a 
3 & al&is > a 4 Oz S Ev 30 & e |& ‘3 
Zz ~ a s = ‘a ms 3 = oo S =a we a |% C3 a 
s “lel. a 2 = . $ Se $ se] .” = . jo ° ° 
€ Sials& ° 4 ° s ~ oh — vul*v “ . io - © a 
& < = ile & = e 2 LY co LY eolse 6 o |e c x > 
a = Vlanl= ° is) a = za ca aahl<q = 01a = a a 
l)Lange..........F16]4 Sree Her YXC 6-43¢x434|BL 60 A 7| No|Wis 1552B 95. 5/8) P 
2} (concluded).....T{5 DP40 Her YXC2 |6-4 44 x4% {BL 60 A 7| No|Wis 1700 2 96 . O18) ly 
3 VAI5 DP9. oe 24 |jHer RXC 6-4 bert 4 BL 714 U 4/A 2)Wis 1737KW|: : Opt ly 
4 1% B6.50/20 Con 16C 6|BL 214 U 4) No/Tim 53200H : 31. T 
5 1 : je DB7.00/20 |Con 16C <|BL 214 U 4] No/Tim 53200H : Cc 
6 2- DB7.50/20 |Con 16C 4\|BL 214 U4 Tim 54200H }. ; Cc 
7 3-4 DB8.25/20 |Wau 6MS 4\BL 314 U4 Tim 56200H B 6 4 |C 
8 4-5 DB9.00/20 |Wau 6MK \% 7 {IBL 514 U4 Tim 58200H \. .6 Cc 
9 1)4-5 DB9.00/20 |Wau 6SRL |6-4%¢x5 if Fu VUOG |U5 Tim 58200H i. 6 Cc 
10 5-6 DB9.75/20 |Wau 6SRL q 4iFu VUOG |U 5] No/Tim 65720H 5. 2 P 
11)) 14-2 DB6.50/20 |Bud J214 6-3iax4}, Wa T9 U4 Tim 53000H ¥ .6)7x Cc 
12 1144-24 |2 DB7.00/20 |Bud H298 4|BL 314 U4 Tim 54200H ; 5 Cc 
3 24-4 |: DB7.50/20 |Bud H298 3 |BL 31 U4 Tim 56200H - . 772 Cc 
4 3-5 DB9.00/20 |Bud K393 4\BL 554 U 4] No| Wis 8787L \. aif “x 
5 3-5 DB8.25/20 |Bud DW6 BL 51 U 4] No| Wis 6787L ‘ .4|8x ic 
6 3-5 DB9.00/20 |Bud BA6 ty er BL 514 U 4| No/Tim 7 5200H 5.4 .4)8) *y 
7 4-6 DB9.75/20 |Bud BA6 ) 5 BL 554 U 4| No|Tim 65720H d. a T 
8 4-6 DB9.7 7: 5/20 |Her YXCP3/6- BL 615 A5 Tim 65720W d. 511% ty 
9 4-6 ‘20 |Wau 6SRK BL 615 A 5| No/Tim 65720H x 7. ONS ay 
20 4-6 DB9.7 75/20 |Wau 6SRK BL 615 A 5| No|Tim 65720W 4.6 . ois i’ 
21 5-8 DB10.50/20 |Her Y XCP3|6 BL 70 A 5| No|Tim 66720W 7.6 8 7. 
22 L|1-2 DB6.00/20 j|Own BL Own BG U 4}1 Tim52000B2 5. 9 oy 
23 144-3 DP32x6 Own BG Own BG U 4] NojJOwn BG 5. >. 817) ay 
24 24-4 DB8.25/20 |Own BG U 4) NojJOwn AB 7. 3.9 ey 
25 3-5 DP34x Own AB U 4] NojOwn AB ia At T 
26 3-5 2 DP34x7 Own AB U 4] NojJOwn AB a. 4.718 T 
27 3-5 219 DP34x7 Own BG U 4] NojOwn AB ae ATs 1% 
28 3-5 219 DP34x7 Own BG U 4| NojOwn AB € 4.7 T 
3-5 217 DB9.00/20 |Own BC U 4) NojOwn AB ae .9 ry 
3)4-6 226 DP36x8 Own BC U 4] NojOwn BC . 2 T 
4-6 226 Own BC U 4] NojJOwn BC < 5.0/8 T 
X|4-6 214 Own BX U 4] NolOwn BX 7.8 . 2i$ < 
4-6 214 2 jOwn BX U 4| NojOwn BX es Als ay 
J}5-8 245 DBI1O. 50/1 22 Own BK A 4] NojOwn AK 6.9 >.4}11 ( |T 
5-8 245 DB10.50/22 |Own BQ A 4] NolOwn AK 5 9 =< 
Kj5-8 228 °1DB10.50 24° Own AC J 4) NojOwn AC . 518 (jC 
5-8 228 °1DB10.50/24°}Own AC A 4) NojOwn AK 5.3]! Cc 
K/|5-8 240 Own BQ A 4| NolOwn AK .3|8 Cc 
S|7% 225 Own BX U 4] NolOwn BX 3.11 Tr 
5-8 y ” Own AC J 4) NojOwn AC AIS Cc 
6-9 Own AC J 4) NojOwn AC 9.8}! C 
. AC Heavy!|7-10 DS40x7 Own AC J 4) NojOwn AC 7.4 Cc 
peo Jae ohh aes ACI6-9 DB10.50/24 |Own BQ A 4) NojOwn AC 53.9}! iC 
See athe ole uetaiee 7%-10 DS40x8 Own AP J 4) No|Own AP 3.3 iC 
Mar.-Herr.. . . TL-27/2-2% DB7. 50/; 20 Her JXC U4| NojOwn Tim Opt 4 
(All 4 Wh. Dr.). a = 24-3 8.25/2( 20 Her WXC U4] NojOwn Wis C 
caee eae 9}3-3% DB8.25/2 Her WXC U4 2}Own Wis Opt > 
ccois kaso T1230 3%-4 DB9. 00/ 20 Her WXC3 U4 2}Own Wis Opt P 
TH-300]3 4-4 9.75/ Her YXC 3] USIA 2}0wn Wis Opt > 
Oe RARE ee TH-310/4-5 15 . Her YXC3 U5/A 2/}Own Wis Opt P 
ccevue > TH-310A]5-6 DB9.75/22. |Her RXC U5 2}Own Wis Opt r 
BES TH-320|5-7 DB10.50/24 |Her HXB U4/A 3/Own Wis Opt P 
nee S H-330/7 % DB11.25/24 |Her HXD U4/A 3/Own Wis Opt ’ P 
Moreland... .RR-10}1% DB6.50/20 |Her JXC U 4] NolTim 53200H 5/35. O17 pe x2 oxig IT 
UST E. RR DP32x6 Her JXC U4 Tim 54300H 3]36. 117 4 x25¢x4|T 
ie aed B13, 15/2%4-3 |: DBS8.25/20 |Her WXC U4 Tim 56200H 7140 7/9 & x3 16x AIT 
igmemie 6 © B16. sf DB9.00/20 |Her WXC ¢ 3: U4 Tim 58200H 3140. 519 4x3 l6x% IT 
4 EI6, a DB9.00/20 |Her WXC3 |6-414x414|BL 334 U4 Tim 58200H 3|: 


32.919 4x3 lox |T 


94 x31¢x%/T 


Opt |6x3x 14 Cc 
Opt |7x3x 4 C 
Opt |9x3x 4 Cc 

25/9x3x 14 Cc 
Opt 9x3x 44 > 


.1/6x3%x\4 |Tt 
9140. 1]6x344x\ Tt 
3 139. 017x3x 4 


7x3x 4 


ao 





1Ox3x fe 

7 4x3 4xy 
BSigx2’xk 
OUx2boxe® 
Digx2loxss 
6x2 1ox¥y 
6x2 oxy 
6x3x 4 


oS 


~ 
AK KKM RK eR KH 
wo 

te 

nw 

PSN 


© 
aI IA 


oS 


WUD POQOQOON TS UTD TIAQQAQNVANANAAAAAAAAAAANAAAAQAHOE ESAS 


7x3x 4 
B844x3xe 














January, 1933 









The Commercial Car Journal 




























































































tet et fet et fet pt fet ft 





































































































FU ELEC- x 
ENGINE DETAILS ey a wo BRAKES wit wert re SPRINGS 
— 
MAIN Po} 2 a 
rr ' BEARINGS 2/3 < SERVICE aa 3 
c a ~ oe) 2 % = = e ° E 
eo} 2 $ 3 e S ° Si «¢ =< p s 
el2| |=] = |i e| | z| 3 a: e/é|e|. 
ola z ° E\s els elt S o| = +.) = Eo sie] « % 
=) . e o| £ x = my 3 CI = = S + Om CI < i 2 
el eicis| + xe wl = = ~ ~ a om a o— | ol ° e a 
ei= =| « 2 cla J eo a a na 2 S = = ° a als al . he a 
2ia;e° ~l|e& o> a = - = ra > rs a = Su Sisié = 6 i & 
El/si|aijs 35 cle Gy =I. LS Izi@ i s > s = o ge isla o ° 
s/4/Sici 5} EX lelsizl ss]e]@/e) 2 l2le/2] ys] é H vw] 36 |<j/el2/% | *]% 
Zlelals oO = als 2e ~ te . 5 ju) & & & % $ a = ae ua s 3 x s 
elSiE/Zie] ga j2lé eee Eley eislel 3/3] 4 s| #8 Sele} ayes s |% 
slates : ; ala - e = ais e = ~ ais 3 C 3 = ry 3 
3/aljole|z =z |>lo0 Ze iwalicoiats (fe) <...¢ S) a a = a Ze |Slajzxilo o | 3 a |e 
1 Al: 5.9| 94-2200] L|G 7-3 15 Str AL Tim 16300 G 154% 56x4 “4 
2 8 .6| 99-2200) L} G 7-3 5 Str Tim 16300 G 154% 56x4 % 
3 .5 . 3}112—2200] L| G 7-3 12% Str Tim 26450W | Ros G Opt 56x3 % 
4\2 4 . 3} 65-2800] L} C 7-2% |10% Str Tim 30000H Cc 96 4944x2%|N 
5: .4 .3] 65-2800] L} C} C}7-2% }10%5 Str Tim 30000H Cc 128 5Ox2 4 N 
6}: 4 . 3] 65-2800] L} C 7-2% |1035 Str Tim 31000H Cc 128 50x21} % 
7: 6) 2 .7| 72-2500) L| G 7-2% 112% Str Tim 33000H Cc 128 50%x2%|% 
8}3) 4 .8} 85-2500] L} G] C]7-2% |12% Str Tim 35000H Cc 128 53x: 4% 
9 i) b 5.9] 98-2000] L|G 7-3 13% I Str Tim 35000H Cc 128 53x3 % 
10 . de 5.9| 98-2000} L 7-3 13% Str Tim 35000H Cc 128 53x3 % 
11}: .5|162}27.3] 60-2500] L 17-24% | 8% Str m 30 a 118 54x2% 4% 
12}3 .7|188/33.7] 83-28! L 7-3 9% Str Tim 31000H a 114 54x2% ly 
13 7 33.7) 83-2800] L 7-3 9% Str T 31 a 114 54x2 % 
14 5): $2. 1}103-2400) L 7-3 ll Str Tim 31000H 6\a 143 58 4x a 
15 a) P 33.7|) 73-2100) L 4-21 9° Str Tim 35020H 2\a 107 & 54x3 4 
16 mm) p 40.8} 103-2100) L }4-2 4 9% Str Tim 35020H 2\a y 54x3 aA 
17 .5 40. 8)103-2100) L 14-244 | 9% Str Tim 35020H a 54x3 % 
18 5 51. 2}102-—2000} L 7-3 14 Zen Tim26450TW a 58x3 % 
19 5 51. 3}106—2000) L 7-3 14 Str Tim 3500 a 58%x3 aA 
20 5 51.3}|106—2000| L 7-3 14 Str Tim35000T W a 584%x3 4% 
21 oO 51. 2}102—2000| L 7-3 14 Zen Tim26450T W a 58x3 % 
22 oe 25.4) 61-2600} L 7-2% j11# Str NE Own BL 2|P ‘) 5234 x2%|N 
2316 e 31.5) 75-2500} L 17-25% jIltt Str NE Own BG a “Xx 54x3 N 
24 7 31.5] 75-2500) L 7-2% |j11t8 Str N Own BG a . 54x3 % 
2: .4 28.9] 63-2100} L 13-3 835 Str x)N Own AB a ‘XxX 48x N 
2 4 28.9] 63-2100} L 13-3 8 ys Str x)N Own AB a x 564%x3 KIN 
, a 31.5) 75-2500] L N7-2% |1143 Str N Own AB a x 3 N 
ey i 31.5] 75-2500] L 7-25 j11t8 Str N Own AB a |FX 564%x3K%|N 
5 38.4) 94-2400] L 7-3 13 elk Str I Own BM 427\a FX 54x34 4% 
5 4) 94-2400) L 7-3 13 ¥5 Str Own BC 510ja  |FX 56 14x34 N 
5}: $4) 94-2400) L 7-3 13% Str Own BC 90ja |JIX 54x3 N 
> 3.4}104-2300} L 7-3 13% Str Own BC 19ja |JX 54x3 N 
a2 3. 4}104—2300} L 7-3 13% Str Own BC 619|a |FX 564%x3K%|N 
8}: . 6} 125-2300 43% |1ll® Str Own AK 618\a FD 59% x4 4 
0} 39 . 2} 128-2200 4-344 |ll ds Str Own BQ 618}a FX 58% x3 41% 
9}3: .0O} 75-1800 3-3 10% Str Own AK 492ia |JX 52x4 a} 
93: .O} 75-1800 3-3 10% Str Own AK 492\a FX 56x4 4 
0/3 . 2}128-2200 4-3% |1ll& Str Own AK 561la FD 58 4%x4 4% 
7\: 3. 41104-2300 7-3 13% Str Own BC 619|a FX 564%x3K%IN 
oi: .0O} 75-1800 3-3 10% Str Own AC 194)C [21 52x4 % 
9}: .O} 75-1800 13-3 10%} Str Own AC 194/C }2I 52x4 6 
.O} 75-1800 13-3 10 Str Own AC 194/C [21 52x4 4 
OF . 2}128-2200 4-3% |ll*& Str Own AK 755|C |JIX 52x4 4 
8 .0}138-1900 4-3% |ll®& Str Own AC 2841C |JX 52x4 of 
3} 16 .7| 73-2800 7-2% |10%# Zen Own 1A 238|P |FD 50x24 |O 
7\: 8.4] 76-2400 7-2% |13% Zen Own 1 350)P |FD 0x2 44 Oo 
7\: 8.4] 76-2400 7-2% |13% Zen Own 1 350ja |FD x3 Oo 
7I: 3.3) 92-2400 7-2% |13\4]|I Zen Own 2A 812\a FD 50x3 Oo 
4)2 5.9} 94-2200 7-3 15 Zen Own 2 812\a FD 52x3% Oo 
4ic . 3}103-2200 7-3 15 Zen Own 2 918\a FD 52x34 Oo 
9 . 3] 115-2200 7-3 15 Zen Own 3 918ja |FD 52x3% Oo 
: 150-2000 7-3% |17 Zen Own 3A 974\a |2FD 54x4 Oo 
. 51 5E 2.8]180-2000 7-34 |17 Zen Own 4 974\a |2FD 54x4 Oo 
0 3.8] 73-2800 7-2\% |10# Zen Tim 30000H 254/a |TD 54x3 lg 
0 . 8] 73-2800 7-2% |10#8 Zen Tim 31000H 364|a |TD 54x3 4 
7% 8.4] 76-2400 7-25 |13% Zen Tim 33020H 374\a |TD 54x3 44 
way 8.4] 76-2400 7-2% 113% Zen Tim 33020H 405ja |TD 54x3 4 
Al: . 3] 92-2400 7-2% 113% Zen Tim 33020H 405ja |FD 54x3 4 
Als . 3] 92-2400 7-2% |13% Zen Tim 35120H 4941a |FD 54x3% 4 
.9)3° .6} 110-2200 7-3 12% Zen Tim26450TW 620ja |FD 56x34 4% 
91 . 31 68-2600 4-2 % 7% Zen Tim 11703H 229|P |ID 50x3 N 
om . 3] 68-2600 4-2% | 7% Zen Tim 12703H 240iIG |ID 50x3 4 
. 6) . 9} 100-2400 7-3 13% Zen Tim 14703H G {ID 50x3 be) 
6: . 9} 100-2400 7-3 13% Zen Tim 15733 20iIG {ID 50x3 bo 
. 5138 .6} 110-2400 7-3 13% Zen Tim 17300 615|G |ID 50x4 4 
218 140-2800 §-2% |12 Zen Tim 26450H 690/G |ID 56x4 4 
72: .4} 81-2200 7-2% |13% Zen Own JSB 304/G |TX 44x2 be 
4 . 5] 68-2800 7-244 |108 Zen Own JSB 304|G |TX 44x2'4 4 
3 .7| 72-2500 37-2 [108 str Own LB 142/}C j2I1 50x3 N 
may 8.4| 70-2000 7-2% 113% Str Own LC 142|G {21 50x3 M4 
7 7h: 3.3] 86-2000 7-2% 113% Zen Own H2A 142|G |: M4 50x3 he 
7 iP 5.9} 90-2000 7-3 15 Zen Own H2B 142/G 2% 50x3 4% 
7 . 9133 8. 6} 106-2000 7-3 15 Zen Own H2C 142|G 12% 50x3 M4 
7 ‘ . 6} L06- 2000 7-3 15 Zen Own Y2D 170|G 12% 50x3 4 
7 . 2}112-2000 7-3 15 Zen Own FHX 170/G 12% 50x3 1g 
7 . 2}112—2000 7-3 15 Zen Own F2A 666/G 12% 50x4 a] 
7 . 2}125-2800 9-2% |14% Str Tim 14706 399|D 16% 56x3 % 
7 .7| 70-2600 7-2% 113% Zen Tim 14706 399|D 1344 56x3 ba 
7 7 3] 77-2400 7-2%% |13% Zen Tim 14706 399|)D 43% 56x3 My 
way 3} 77-2400 7-2% |13% Zen Tim 15733 473|D 19% 56x3 ¥ 
6): ; 94-2200 7-3 15 Zen Tim 15733 473|D 184 56x3 % 
ik . 3}104-2200 7-3 15 Zen Tim 15733 473|D 18% 
‘ . 3] 77-2400 7-2% |13% Zen Tim 15733 473|D 19% 
i 5. 94-2200 7-3 15 Zen Tim 15733 473|D 118% 
) a 94-2200 7-3 15 Zen Tim 157 618|D 58 4 
5 . 6} 110-2200 7-3 12% Zen Tim 15733 473|D 118% 
j 5. 94-2200 7-3 15 Zen rim 15733 618|D 
6): . 6|110—2200 7-3 12% Zen Tim 15733 618}D 
615 . 6) 110-2200 7-3 12% Zen Tim 26050 618|D 
.5 . 1}130—2000 7-34 |16% Str Tim 26050 618|D 
7 .3| 77-2400 7-2% 113% Zen Tim 14706 399|D 
milp 5. 94-2200] L 7-3 15 Zen Tim 15733 473|D 
OFF .6}110-2200}] L 7-3 12% Zen Tim 26050 720|D 
5 . 1}130-2000] L 7-344 16% Str Tim 26050 720|D 
mile .3}104-2200] L 7-3 15 Zen Tim 26050 720|D 
-6e .6) 110-2200] L 7-3 12% Zen Tim 26050 618|D sD 
.5 .1}130-2000] L 7-3% 116% Str Tim 26050 720|D x 
.5/4 .1}130-2000] L 7-344 16% Str Tim 27050 720jiD |TX 
ayy .3] 77-2400] L 17-25% |13% Zen Tim 14706 399}D |CD 
613: .6|110—-2200] L 7-3 12% Zen Tim 15733 473|}D |CD 
. 6132 . 6110-2200] L 7-3 1244 Zen Tim 26050 618|}D |T> 
. 515 3. 1)/150—1800} L 7-314 116% Str Tim 27050 720;\D |TX 
0 . 3] 52-2200] L 7-2\% Ott Str Col 5540 297jaP | FX 
.5 .3] 53-2200] L 14-23%, | 8 Zen Col 5530 297jaP |FX 
. or .7| 64-2100] L 4-241 9 Zen Tim 35000H 394]aP [FX 
. ot: .7| 64-2100] L 4-244 | 9 Zen Tim 35000H 584laP | FX 
. oF . 8} 83-2100} L 4-2\6 97 Zen Tim 35000H 584|aP FX 
2s .9}100-2200] L Cl7-2% |12 Str Tim 1660W 47\aP |FX 
5 . }|126-—2000) L Al7-344 |16% Zen Shu 1677-1 529|DP|FX 
.3 .1}118-1850) L C}4-3 10% Zen Tim 27450 480|DP|FX 
11|7 515 5. 1)164—2000) L Al7-3% |16% Zen Shu 1679-2 637|DP|FX 
12}2 9 .3} 51-2500) L BI5-3% {8 Zen Own 246)P 2 
13}% 3 .4| 68-2800) L Al7-2% {[1: Zen Own 246|/P 
14): 9 . 3] 75-2800} L Al7-2% |12 Zen Own 289/C 
15): .9 .3| 75-2800} L Al7-2 4% {12 Zen Own 344 a 
16)é my .5} 85-2800] L Al7-2% {12 Zen Own 390\a 
17|358}4. 9|2: "41110-2800| L| G| Al9-254 |124%4 Sch Own 390\a 
18|: ot "3] 65-2600] L] G| C]7-254 |103% Zen Tim 380|G 
19): . 71S .7| 66-2200} L C\|7-2% |13% Zen Tim 452|G 
20) Ap? .4| 73-2200) L Cj7-2% |13% Zen Tim 578 G 
mw Ayy .4| 73-2200) L Cj7-2% |13% Zen Tim 658/G 
723 .4| 73-2200] L| G}|.Ci7-2% |13% Zen Tim 658|G 
7M .31 80-2200! L Cl7-2% '13% Zen Shu 768'H 








50x3 








The Commercial Car Journal 





January, 1933 


RMN ata 






















































































































































a 
é GENERAL (See Keynote) TIRE SIZE MAJOR UNITS 
7) 
= s] s 
5 2|3 z 3 ENGINE TRANSMISSION REAR AXLE ° 
[) a 
MAKE ; Siz| 3s < : 
be = c ~ - - e| GEAR 1 
+ — ” 
mi AND «| £ @| 5 = a 3 eZ 3 “ = 3/RATIOS c 
S 2 = e};fia s ~ 6 AR $ Ble 3 eig ~ 
= MODEL > 3S 21s 3 a = vs Slo S & 16 & 
E i * . F-) = 4 fa = Eals w = > le = ‘ 
a a io = = | = Sa\g0 2 Qa r 
e ° ° ES v s h-) 
“ 7] aj > & :) & e5|e2 7 | on f 
z — S ee ie > 3 C Ve 6 oles 2 eifics a : 
< s| = |@/el, Z 3 ¢ 7 © 3 o «ssa ° erzis oe z 
c zc c Ss « o s a av} co) x @oesi: - u = ° 
5 s| & |ojélz| 6 [5] & : : 53 s |sidzl os (|siesis| 3 18 
a o ) ro 4 = Za = Sal<§ = ols} fi 5 a ec : 
1)Schacht . 0H \5-7 $295,154|/235] 25500 | 7600\B 0.75)2 TETAGTeTe MTS 
| (concluded). iouB 7-9  |4695|154!: 5 Bee, eB ee, cE XRG 16-47520 36 [Fu VU [bel Nolwie 2F | Rj7.07/49.7|8texax%e [P 7 
ero ee 66HA|S-11 —|5895|152 Bao ee Ooo oie ee ESS (6-8c82534 Et VOSS 1b Bl Nolwis 2F | R\7107|49.7/8%x3x% |P 
eh Suceve (T) TR,HA|10 3645] 148 BOTs0 [DBorse0 [Her ¥XC3_ \e-asexdsgliru VUOG 0 3] Noiwis 2F | R/7.07/49.8)8¥,x3xi%—  |P 
Se TRDA/10 3895/148 B9.73/20 |DB9. 75/20 Her YXC3 tt aeaase ‘u Tone U 5) No Tim BF | R|7.8 |55.1|7x3x%4 P 
6|Sterling FB40/114-2  |1135|142 B6.50/20 |DB6.50/20 |Con 25A RTS tae Fu UOG U 5) NojOwn 2F | RI7.8 |56.8)/7x3x\4 P 
hiecitatltee B50 2-314 12401142 B70020 |DB7: 00/20 a ee Me ish Wa T9 U 4] NojOwn BF | H[5.66]36.2|6x25x% |C 
USAR FB60/2%-3 {|1590]142 : 990 |Wau 7 a 7x4 Wa T9 U 4| NojOwn BF | H{5.66/36.2/6x2%x¥& jC 
9 FB70|2'4-3 |2635]17412 : Wed Mi 64 Wa T9 U 4] No|jOwn BF | H/5.83137.3|6x25¢x Cc 
* Sipebearmbice FD80/3-4 _  |3065|174 5/20 |Wau 6ML |o-4x43¢ jown UC7 |U 5| NojOwn BF | RI7.4 [52.7}10x3 4x4 |L 
i cccmbosae e+ RSH aE Deis Wage eau (Sra uer Weep ire = RE Tre Be aia | 
2 5 ‘ 9. s 4 . y y 5) 2 ° 8 155.6)10x34%x% [L 
il *: ovens 5 aula BOs (Begum Waa Sie Edie ea ber (eerie ee LIE SM SHER UE ! 
; ‘ S|4- 55]19: P36x8 DP36x8 ‘| Wau 6 3-4 54x54 162 lt 4lop low 0 [57 .0}10x ; |L 1 
ee = teres a 100 5-5 4185] 192]5 ane v, yau SRL 6454x514 Own UC2 |U 4/Op |}Own 7 , IL 
hare 5/54 |4645]192 Deana fpnpene fee gons Kcathstionn uc iv slosious 9 L i 
4690] 192 P40x8 DP40x8 Wau 6SRL Mais br tt: 3 )Own UC & U 5|Op |jOwn 8 L : 
6 [4700192 200|P36x8, |DP36x8 | Wau OSRL, [casiseselown ves |U 4loplown 8 ; L 1 
bene be 00189.75/20 |DB9.75/20 |Wau 6SRL shri sown vez |v 4s 3lown 5 a) 
—| 51192 4A0x 49 vC é JVs b J # 
“8 |4800|192 Oo|Pioxs ~—- |bP4oxs = [Wau SRL G3 IG 4198 own 10,0166. L 
-814 |5595|200 P40x8 DP40x8 | Wau HB 3 lu dloolonn 2. L ; 
-8'4  16180)200 P40x8 DP40x8_ [Wau AB jos |u 4loplown es’ L 2 
4-10} |6980/200 P40x8 DP44x10_ |Wau AB 168 lu 4loplown a3. L 2 
z3)3)-18 5900] 2 550|P40x8 DP42x9 __ |Wau RB 53 m Vos lw aloolonn # L 
2-12 44|8925/200 7501B10.50/20 |DB10.50/20 |Cum H Die.|6-474x6  |BL 7 salon iw r Scare’ 1 : 
4 | PgPh 3a $75|86.50/18 |DB6.50/18 |Lyc We-3ixticlwa** = (U4a}Noltie 2" i 8. 95)32- I. 2 
$ 795) 134 25]R6.50/20 |B6.50/20— |Lye 6-3 x4 WG j ate 0.2 |90- T p 
995|145]1 (0/2 Lae y 3-3 4x4 14|WG U 4] No|Cla SE 5.6 |35. 5 4 
1695]145 ob yon20 |DBr.oo/0 [Lye 6-394x4 4|WG U 4] NojCla 6.3 _|22: 48 ; 
rf] 1990]165 B7.00/20  |DB7.00/20 |Lye U & NoiCia 6.37/44. ae : 
M4 2390170 B7.50/20 |DB7.50/20 |Lye Bs Be at 6.37/44. T : 
2690] 165 B7.50/20 |DB7.50/20 |Lye U2) torte SF | Ri7.25/47.0 T : 
2990}170 B8_25/20 DBS8 25/20 ive U 4) No|Tim WE | RI7.25/47.5 T 5 
lg 3690] 165 B9 00/20 |DB9.00/20 |Lye U 4] No|Cla SF 7.12/50. 1 T ; 
by 3990] 170 B9.00/20 }|DB9.00/20 |Wau SS ate ee WF | Ri7. 25/127 . | T 7 
3/3} 3990]170 B9.00/20 |DB9.00/20 |Lye pg a 2F ] R7.3 [147.1 3 : 
X|5 5190}165 01B9.75/20. |DB9.75/20 |Wau via sie oF | Ri2-3 [i487 it T ’ 
S|7 6190}165 B10.30/24 |DB10.50/24 |Wau re a WF | Ri8.2 115. 11 T ’ 
133-2 | 670)130 110]B6.00/20 |P32x6_ Own erie U 4/A 3/Tim WF | RI6. 56/93. 8] T p 
134-236] 789/130 35/B6.00/20 |DB6.00/20 |Own re] ee RS ee BE Be T F 
j2= 945)}141 36.50/2 > BOD . . -— ss ) 4) No|Cla Bale SF 116.8 |43.5 Sy 
3-4 1350) 141 ! oa eo re oo own os|War T9 U4] No|Tim 54200 JSF | HI6.8 [43.5 T ; 
244-3 |4500/120 500|B9.00/20 |B9.00/20 Own 6MK WarT9 = |U 4/A 2/Tim 58200 JSF | H6.8 |75.% T ‘ 
344-4 [5500/120 89.00/20 |DB9.00/20 lown 6SRI Owurm |luslNolown FN a inne ie P 4 
ey 6300/1 18 B9.00/24 |DB9.00/24 Own 6SRL a lown FIR [us| Nolown Fie 3D |tls.50185.0 p , 
» 7200} 136 Q 75/9 ane 4 38 J 5} NojOwn FK 2 H|8. 50]85.0 x > 
3|5-7 £500] 136 DB9.75 = — = >¥3|Own FK = |U 5) NojOwn FH 2D | HI8.5 [85.0 3x P ; 
$|7-9 8300] 136 B10. 50/ oa DB10 50/24 Own 6RB 4 Own FH U ° No Own FH 2D HI8.5 |85. x P p 
16-1 % 1850)132 5|B7 00/20 |B7 00/20. |Own 2A e<auslown BC |U3|Nolown 4c isis [Ht S Sol . P p 
01 }144-146}1850 Pa) B7.50/20 75 19 a ag : ek 4 os , NO vn S44 5.87): c C F 
bat igh 78 47001138 By3020 |B730/20 lown GRCBIt a3% “lOwn sb U4] Nolown 4c S12 |itldog3 xz94K 5 
2} 144-2 " |2050)138 B7.00/20 |D 2 mn 2! ; 3 15x4% lOwn 5 Fie j Eke podadaet pee $4 f 2553 C f 
a|Ls-2 Roo} rab30 [uriozg [Own za le gpartislown gn fualNojowngcr fe |ult-taliy slinaiiad |e | 
2-234 2450)14 B7.00/20 7.00/2 nah “lninace mE atat m 4 Sis . 73]19 , 5]6x2 5x Cc ; 
a 333 ates _— B7.00/2' SET on i —— oO 6-348 oo _ a Own zS S'4 : 5.67): 4 654x383 &XYIC ‘ 
5 |2-23 3125}165 3 S2657 han se peat Se 44 = : Own 7C Si | H[5.67]23. 4/6 5.x3 A xig IC 7 
2/214-3 |2800]148 P arta bei” Ganukisenin alee S13 |11/6-33/26-2\7xdx10 ‘Ic } 
2 ise ey 4 DB7.50/20 |Own GRCB Say: ‘lown 8B U4 No owe acB Bi H B Orles  alotiaa talc 
2%- 4350]157 > mM GRCB4-2xo0 mt J 4 oj|Own 7C Si | H]5.67]23 .4/65.x3 Ax IC ; 
al2%3-4 |3750]170]15 aon” 20 Own sap Bre: 7 Own 4B U 4) No|jOwn 14C SF | RI6.3S8]41.81743 x21Xs5 Cc ‘ 
3 3600 - DB9.00/20 |Own 4AB 6-3%¢x4 Own 1IBA U ; No Own q4¢ B tf = 7. 4 s 8x3xk  I|C ( 
‘ 4650] 157 9'00/2 a tse H A|U 5) NojOwn y 2F US. 1561. 818x334 x1 C 
2414 |5000| 168}: toy pod ba ron oo tm 55. Own 4B U 4] NojOwn 10C SF |. RI6.33]41.4]7#% x24 X yh iC ; 
3-444 |6100]180): DB9.00/20 }Own eo het. fee ae SF | RI6.33]/41.4)8x3xlq IC ( 
8|3-5 4400} 180 DS36x Own GRB gxo%4 |Own 7B U 4] No}Own 10C SF | R[5.18]33.9/8 46x38 ax IC 
S|74 5300|196/1 1B10.50/24 |own GRB_ [4- Ounte lgalnolorn oc 2F | R76 149. 718 9x3 fe xt 1C ( 
5|5 4650|174|: Ds40x3 owe Se Own 4B |U 4] NojOr n 6C 2F | RI11.8]77 5]10lx3x% (C 
3%4-6 15750|168): DB9.75/20 lown SAD OwnGRBA U 4) No|Own 55 2F Rj10.1/66.1)/8x18.4 Ib. {I r 
1|344-6 |6450]180): DB9. Own 1AB ,jOwn 4B U 4] No|Own 2C 2F | RIS. 70/56. 9)8x3x 4 Cc ‘ 
2\4-71% |6750]180): DB9.73/24 lown 1AR Own 7B U 4] NojOwn 2C 2F | RI7.16}46. 918 4x8 Axe IC 
215-744 «=15100]174]215]......... 9409|S36x6° S40x12- Own GRB Own 7B U 4) NojOwn 13C 2F | Rj10.2)/66. 5/8 4x3 Ax iC ; 
3|5-9 6950]180}214]° 2222212: 10900 B10.50/24 |DB10.50/24 |own TAB Swie to altelonn is 2F | Ri11. 7158.4 18x18. 4 Ib. I | 
7-9 7250|129)129} 7 3 oes... 2200]B10.50/24 |DB10.50/24 |Own 5AD Fadel Oe adel 2F | RIO. 2/66. 5/8 446x3 Ax fe /C 
% 415}113]113 4000 are B5.00/19 BS 00/19. Sen ctis Jwn 10BB |U 5| NojOwn 13CB 2F | R10. 2/63.4 8 4 x3 4X! giC 
1/134 595]131|131| 7600 | 2750/B5.50/20 |P32x6 Own C131 U3/NolOwn C113 18% | Hi4.6 112.415 4x2 4xae iT 
13 675|157|157| 8300 | 3050|B6.00/20 |DB6.00/20 |Own C157 U 4| Nolcia 137 SF HGS lao slew cdarce Io : 
1 1195]150]166] 8500 | 3650/B6.00/20 |DB6.00/20 |Lye WTG Sh pe ey SF | H/6.3 40.817 4 x24 xv |C 
144 1545|150|166] 10000 | 3900/B6.50/20 |DB6.50/20 |Lyc 4SI oe Sees See SF | H/6.38/40 816% x2% x 4 /T 
2 1845]150]164] 12000 | 4450/B7.00/20 |DB7.00/20 |Lyc 4SL ’ U 4 Noptim | SF | H]/6.38/40. 81634 x23 x |T. 
2 2300|151|167| 12000 | 4720/B7.50/20 |DB7.50/20 |Lye GU Fu } U4) Nol Tim 54200H JSF | 1H/6.8 [43.5 ~~ | 
2% — |2595/164|178] 13500 | 5040|B8.25/20 |DB8.25/20 |Lye GU uM DF Ream oe oH ise |Hie:a las. ilres . ) 
3 3205] 641182| 15000 | 5400lP3ix?[PSixt [Lye HD FuMGU |u4|Noltim so20oH [sr |a(y.4 [48-11F t | 
\4 3595]168]182] 17500 | 6100/P36x8 DP36x8 Lye HD 2x4 141Fu WV weg dale SF : AY7 T | 
5 oles Seale 936 “Y 4|Fu M U 4| No|Tim 58200H |SF_ | R|7:8 |50.7|8: P | 
3895|165|191| 20000 | 6550|P36x8 DP36x8  |LycHD  |8-314x4%4|FuMGU |U 4|No|Tim 65706D |WF | R]8.5 [55.2 t } 
Six-Wheelers 
86) Autocar. ..6GE 11000}198}234]......... 16300|B9.75/22 |DB9.75/22 |s 51, - ; : 
87|Chicago.1-56-D 4 4 6000) 198]2221 “39000 "|12740 B9.73/20 ene Eh ko <= ng wets x6 o. zat U 4/A 3/Tim Sw410 |W F R|8.2 |99.6]1014x3x4, |T , 
87/Chicago oe 4Ri3-5 (8720/0 |op| 26000 | 9000/B7.50/20 |DB7.50/20 |Con 20R — [6414x454 |BL ME pee MM | 
89 ......288W6 4R/5-7%_ 16380/Op |Op 33000 |10000|P34x7 DP34x7 Gon 21R 6432x454 BI . 5 U 5] No|/TimSW 150W |w/2F| H/Opt Opt |8x344x\4 |T ) 
ates: 3656 4R1735-10 |sso0|Op |Op| 40500 |11500]P36x8 DP3628 oe oie HTS ert, “4 pl A7|No Tim SW250W |w/2F} HjOpt Opt |8x3x C ! 
eee W6 4R/10-15 |11000!0p |Op| §4200 |13000)P38x9 Joe MN eT ae ts et] a MM Be ta hl od le oh og be Egan, TY | 
92| Day OPP ng "285 4R\8 se Oe Fete te oUBSos/20 |DBS25/20 \Gon2tk |e. 434x5% BL 707 A 7| No|TimSW410W|w/2F| R|Opt |Opt 10)x3 14x /T : 
errors: 4r{10 83981 164|232] 34200 |12500/89.00/20 |DB9.00/20 |Con21R — |6-43¢x454|BL 74 A ee ee Ss ie aneeee 
+ ase T° 4R/12 7495|164/232| 40200 |14200|B9.75/20 DB9.75/20 |Con 16H a it bet: M4 BL 8 A 7| No Tim Swd310w WF | RI8.5 |79.9}10x33gx%& ,C 
95| Diamond T. 801 4R/4 4140]189]219] 21000 8500|P36x8 P36x8 Hee YXC aris tet: or 748 A 7| No/TimSwd41l0w|WF | R|9.0 84.6 103 94 X fe > 
OO coin rare 201 4R\6 5600]180|210| 28000 |11000|P34x7 DP34x7 [Her RXB_ (6414x514 |BL 60 Aa Noltin Sw WE | H/Opt [Opt 16 4xdxq EF 
ee 1602 4R/8 6400|175|210] 36000 |11700|P36x8 DP36x8 Her RG  |¢-4524555 [BL 60 A 7| No/Tim SW200 [WF | R/Opt /Opt Oxdisxiy |P 
 Beeacete 603 4R\8 7500]184|224| 36000 |12500|P36x8 DP36x8 Wau 6RB |o-3c33¢ “BL 70 A 7|No|Tim SW310 [WE | RJOpt [Opt Jox314x14 [P 
99| Dodge Bros. . Uass0 6-3 875}153|153| 12000 3575|B6.00/20 P32x6 +n > rrrts he = 170 A 7) No|Tim SW310 |WF | R/Opt |Opt 9x3 14x14 P 
ea GS50|144-3 | 935/153]153] 12000 | 3650/B6.00/20 |P32x6 Own HS ef] > tate U 4] Nojown SF | 1/5. 85)36.1)7 Hy x2 9oxH 1C 
| Rheegeoane GS55|2-4 1260|158]158] 14575 | 4450/B7.00/20 |DB7.00/20 |Own 6-3 '¢x43¢lOwn S fee SF |] H15.85/36. 117 x2 3¢x4 |C 
102| Douglas. ...F66 4R/5 7900|210}0p| 36000 |10000/P36x8 DP3éx8 [Bud GL6 e446 [Pu E U Bla slWie: OF ie shied: siscexe deze ie 
103|Federal .D2SW 2R(3 1050/140]182| 13750 3925|86.00/20 |P32x6 aoe one et ne u HOG U 8/A 8) Wis 8017 WF | RJ7.75|72.7|10x2%xxy |T 
103|Federal.. Dosw 2Ri3 eH ped Heed Me oo ree De Con W10 |4-3%x44|WGT9 U4) NolCla B373A_ SF. | H/6. 38/40. 8)6x3 4x4 C 
Me apace ted D2D 4R)3 1350|140]182| 14000 | 4235/B6.00/20 |P32x6 Gon TE, Gott wat lDalNeGe nee «ler li 6.38/40. 8/6x2%xi4  |C P 
Tr RSs E2D 4R/3 1450|145]187| 14000 | 4310]B6.00/20 |P32x6 Gon 17E |6-34:x4 WGT9 = |U 4) No|Cla B372A4 [BF | H)6.38/40.8/6x2%4xi4 |C 1 
st ae A6BSW 2Ri4 1925|164|182 18500 6050] P32x6 DP32x6 Con 16C 6-350x45% bh GT9 U4 No Cla B373A BF | H]6.38/40.8/6x2%4x4 Cc 1 
107)... = AOSW BRE 822ttSol208| s0000 | 23001B7-30/20 |DB7.40/20 |Gon Bool le-ai¢xaislown feed [A 4|NoiCla BS10A [BF | HIG. 88/88. biGxa 4x%4 Ib 
1 “77°""A600D 4R/414-5 |2795|170]206] 20000 57001B7.50/20 |DBY. 50/20 Con R601 Rist. a 7784 |A 4] No|Cla B642 BF | HI7.16|46.7|6x3'%4x4 =|P 
110 ...e--TIOSW 2RI7 3895) 188/22 28000 9600] P34x7 DP34x Gon 18R 6 sik 72 “se Et A4 Nol¢ la B642 BF | H]7.16]46.7|6x3'%x\% P 
0 wo Mes 7 6l10-15  |12288|200/0p| 48000 |17800/B13-50/20 |DB13.50/20 |Wau RB |6-5x55; Be OB isie feo jes laa-Seltts ligsasst Fe 
| RRS sede eee Oe | 38008 lidesolboveto. |DB97s0 |Wau SRK |6-4scx5% own. SA Siwie SIT W Be Ee” lox3xif Cc 
113|(6)Gen.Mo.T90 4R)5-734 |4675/185|220] 28000 | 9520/87-50/20 |bL7-50/20 |own 400 [6 3S" Oe BF | H/7 35/73 3x ih C 
il4| 795 417-11. |7695]189|2241 40000 |13250|P34x7 Pain? lown 595 le-43ex> x lown U SIO Own WF | R)9.25|76.0 iieadlaxa TL 
115] -.....°T130 4R/12-15 |9470|189]224| 50000 |14545 DBO. 75/20 Own S16 lg-4vhasitlown S108 [own WE | R|8. 50/53. 3)9 rex4x te |L 
116|G-P....75-6SW 4R\6-8  |6440|174/0p| 39000 | 9500 frosmo lwenBRe le-astescire U 4/4 310wn __. WE | R}9. 50/119. Oa xa L 
117 6-8  |6400/174/0p| 39000 | 9500 Wau SRL |6-444x54/Fu VUOG U 5| No|Tim Sw200 |WF | R]7-50/53.0|11x3 axa [L 
118 Ri8-10 |8695|/169]0p| 52000 |12000 ST eee ee ee Oe Sia aman ibe | iis bois Gaiee L 
Ha] ::--Gasw GRiotte [aaalvof3b] $2988 [1389 Gat Wautan (eaatosliu MaU" Wu dla glue spay’ IE | ii clia oles ase Up | 
OlH'ndricks'n22D 4R 2-6 3900'0p !Op! 21000 | 7000'B7.50/20 DB7.50/20 ‘Wau 6-610 '6-4x4¢ lFugvU IU 5! Nolown 985 2B | AlOpt 'Opt pessoa 5 | 








January, 1933 : ; The Commercial Car Journal 




























































































































































































































ENGINE DETAILS 
LEC- 
¢ . SYST.|TRICAL 
o/]| 2° a B MAIN 
Els a] * # EARINGS me B 
ae ; ‘ :|2| s rakes —_[BORY Moun 
als | a cit ING T- 
sislelsi s ; E}ol- > Py = CO) ATA SPRIN 
E}2/a]s| ™ of jelelsl 2 g |< 2 elt +) ¢ . «| 2 
elz(e/4/"| $5 |Elels| * Els Els] a s| é 
zjeleisig] « ElSle] cs sigie]|e)* s |2| 3 3 = S| 
Zlelels|s] 2 [$ldle| 3s sleleljsl2) 22/2] = es ¢| ¢ 
£] 2 Glei< sm (dleié c| Bo | 4 als] 3 $ > = = 2 2s a1°é = ° 
ait 8 3 C sO zlé S a ~ ee § 2 jae 3 & a 2 ry So = ea Ss “ E 
e& | Zz So aiai2| 38 = & 7) } uw} 2 3 £ } a J o se s|3 ° ie < é 
I >|0/e rs tz > £is| = ° 0 + 2 - oo eiei a 3 - ¢ ° 
4.4] z ZQ | ° e s 3 « = w=] & ei 5 e $ a & 
2|428|4' 4l2sol45.0 GG elslalsla| 2 3 |= P f] 78 |Sjzie] 4 gels D 
3152014. 9 3 rials ke ; 1° cs) a 3 3 so je Sis ° = 
4.4 2 7 C\|7-3 7 PC x ~ ry “a = E v = S 
5 2 L} G] C 15 {PC AL = 2 S ~-=|3] 6&5 oe |< z 
sean aoe eal de) cis He Ie van: 7 i] #2 /2/2}2/2/3/2| 2]: 5 
7}214|5. 01 0 L| Gl Cl7-3 iB AL |AL Spi ca zi/o] 56/3 2 s | 
8}255|5:0|175|28:0 +S} Ale338 | 836 AL Bm iatav lossic 7 ~ a |< 
10138814. 419: ‘4 Ll G| Claas? | 932 me Wetia |sazia 6 40x234 15 
1ilssela: alesoles 4 L} GC ASS 1 Lain |76slG ’ 40x24 |b0x3 4 
ai: 2 3} 7-254 11244 3 x: 
12}381|4:4)240140.6 LG Ci7-296 12% ae xg |ooxtss [8 
14146: 4.4/2 8 LI Gl cl7_282 214 IH {269 0x24 = 4 
151381144 9 Ll al clases [132 L4IH_ {|i P tee ts 
} rib 5. § ' 317-256 ]12% 282|P x244 503 4 
ala" ol ‘9 Ll al alga (1332 any Gee ice 419x254 3 
214° 5: 9 }clz-3  |iazle G2imv |asals |x 42x24 4 
ala: clacolac’s cl7-3  |iaiilee TAIHY [397la (Ox 42x24 4 
ref ‘9 Ses 4 fseics L4IHV |664/a me 42x24 % 
39/4. 5 al Clr3 13 7lec O2IMV [seri wx 43x3 8 
91451: 3 7-3 28 Y > } 56 é x 
94 5/330|48 6 Cli-ay [irelec 621M Vv eoala fox i3x3 if 
ie : i] C]4-3 14 113 CC ©: IMV |576la |JX 48x3 % 
5h ; Cl4-312 %1CC J2IMV |658 4 48x3 4% 
i, Ci4-3% [11 2s1CC Wars leoola lox 48x3 4 
, ‘4 cl7_-312 113¢|CC O21MV_ [50 CX 48x3 % 
‘ 42)5.° 5 Cl438 164%|CCG O2IMV 44 JX 48x3 4 
93" & Sia ae E eeciees O2IMY Jools [JX 48x3 %4 
aa 3. 11 Cl4 ac 84)|PC Ws4lA_ |690 JX 48x3 % 
4 | Sia-sst | Stiee O2imv josels \yx 48x3 % 
5 + Glas | oe Weil [risa [es 48x3 4 
es ‘ lal class lio” Bait Hisole (hse 48x3 i 
5. “4 L cls ts 10 B4IM o5 a |4X ; 34 42x3 % 
t. 5 2 LIGIC % j1l I s7la ITX 34 XS 
4 .2 c —-234 P 341M 257 7 ¢|3834x2% 15 % 
5 :9 Ll al classe [3 Bana tose bx 44132 % [38x24 ¥ 
5. o Ll Gl cl7-3 10 B4IM_|348la TX 8 32 14138 14x24 N 
fk 3}330 51-2 ra] Clida 13% Bat fuss fax (tao fol Bade > 
{ellad}as. 1G) Cl7-3 12% B4IM  |348la [re 1126 {i }32 5 |40x3 “ 3 
ri 25.4 4 G] Cl7-3 1272 MV |348]a |TX ih 13214 0x3 4 
ra 25.4 ed cis ate 81} BHM. |issla [rx [12 F135 13 laoas {3 
4 25.4 L} Gl C}4-2¥4 Sit B4IMV |453/a TX 3s 1 13344 dons 3 
"5240140. V1 Gl Glacese | Sit Daseae taaaee TX |12 6139 14 |doxs 3 
4°51 ).0 I Cl4-21%4 | 8 MV |565la ITX 28 5/3012 0x3 4 
34; ‘0 1G] Gl7-25% |1: i Ws4IA  |759] TX |128 43 |32 4 |40x3 4 
74-6 ‘ ‘0 L | Gl7-3° 12% B4IM 5310 ‘ey 28 US |: 40x3 4 
siz: eis AGI Cl7-2 3) Seals 3 16 " 1% 
115 8 Si cis 13% BeIMY asp fi & Ms sents 3 
45 3 L C 7-3 13% B4IMV 420 a (41 97 5 39x2 4 6 
$/8]150]29 4 Gl Siete hao et ad — 83 39x2} % 
$.8]150]29.4 LiCl slt_262 10% ‘ O4FXM re D |FM /|126 36x1 34 6 
$.3 5 6 Ll cl si7_262 1OHIE ‘ O4FXM bee D |FM [126 48x3 % 
+. 8/1: 9. L Cc 391, LO}, | F Vv O4FXM oo D IFX 48x4 4 
4.3 4 Lic! Ss > 565 113<1F Vv O4FXM 600 D IFX 2x4 i 
+. 8/190)33 Ulol Glogse lisdele V O4FXM [600[D [eX % 
4.3 5 Cl7 sy 11L3¢/FI V L41H 276 D FX 4 % 
4.3 5 Cl3_-212 1OH IEP V 1H o76le TX 4 % 
ie 3 SE-3s Histiee V in fovea [rx [iL 2% % 
v)4.3 5. Sho Hotiep V 7 Cee oes he 3139x214 N 
[4 9]250]38 | Glg-2%2 10H IEP Vii iH |276le rx |112 39x2 12 N 
4. 3)2 . | Slz_9 4 11 %IFP V L41IH 276)a TX 112 3 oD ie N 
915. 5]2 } Siz-3% 13 3s] RB Vv iim Bie [TX ills 39x2 1¢ N 
4. Tod oe se batiee M ‘ae Gee is be 41x21 N 
*” pe 4 C) 87-246 [lO ER V L41H oar ict 119: 41x2 14 
O14 oi oe ees acti, Vv = far he 115 41 14x33 N 
i}4.3]207}28 § C} Si7-2%4 |13 is /EP M 7 tr ee 113. 41n3%" N 
ft. Gl cls 3) [LS TEP M 021M eee a }CL {107 41x24 N 
i]4.3]2 Gl cl3-2 114¢])6P D CONHVdia Isr 146 41x214 N 
4° 9)25 > G ck 234 11%)EP Vv LO41H V/48 a j2I 14033 40 14x33 N 
O14. OF; 5 Cc Pi ety 113g|FP V O41HV 484la |CI 107! 41x3ie N 
9}4.01333]45.{ cl siy3 134] EP Vv Cae” fase ie 14476 41x2%4 N 
£/3/207|28.§ Cc] s 3 15}}|FP M OPXM ae fe 15634 42x3— N 
914. 0133345. Sl Gina laine iE OPXM |224K0 [St 148 14 42x3 Mg 
: 4. 43 51 3 cis 7-3 4 11% FP Dy OPXM 324 a 21 176 * 4016x3 4 
asi Stee 25.3 Gi sis-s |« Heitiee V iia ieee, len lass 42x° 4 
315. 21135]25.3 Cl cl4-23% 15) | FP > O41A—[395|a Cr {144% 4x3 N 
3]5.2/135/25.3 Si Sis-aee | SRiss Oda |e23la [cr 15654 bee e 
5.5/142/21.6 | Gl4-252 645 |CC OPXM |224/a CI {156% 42x3 M6 
4_71145125.3 c 4: 38 6#ICC O41A 62% a |2I 16752 42x3 le 
4° 7]145}25.3 a} Siete | Sante Osta fesaia. (fa 1565 44x3 N 
815.3] 1844: 3 cla-250 7H B4iM |143/P 100 42x3 N 
be) 5.3 184}: "3 1c Ht +: 7H B4IM 235 E 54% 44x3 N 
' 5.2 205132 - ‘ Cc 393° 8% B4IM “« 2 a 863 B3dexo 2 
5. 2]205]33.8 Sie-323 1,8” L4H — |268|p 1211 N 
5. 2]205]33.8 Cc 3-2% 3 “4 268 . 126 N 
C|3-255 |10 Lal |300/ N 
d Lat [35a}ie 
ois. Zi Alt L4IHV 1354 3 
a: Bisse 9 Al7-3  |16%IF AIHV |397|E 
rep bY 0 cCl7-3 13% FP V |643)E 
He ; 9 C]7-23%4 13% 4 
* ole 5.9 Cc 7-2% b ¥ 
4.5 3? Cc ? 4 13 FP 
4. 21: “oh S173" [Baler Ws6IA_ |720\a 
ee : 5.9 N|7-234 isi FP TWsRIA|536/a 
- 538 "2 NI7-2%4 3x5 |FP Ws6IA |459]a ret ee 61x5 
4. 4)280145.9 Alea [istilee Ws6IA }525/a Saiz [e0x4 
Ali x st Clas ) 736 x: 
9/4. 4/3: Stu e ae 14 |PC Ws61A a 46x3 me 
1 aS ‘0 | G17 12%|/PC L6IHV 9 a 46x3 . 5x4 
..¢ 0 re. 3 , [1224 Tria iolala 3: 46x3 oer 
5.3]134)25.3 a] C4334 [11% Trl i0léla 3: 48x3 cert 
“jo. on ’ — «ce 5 sIHV 15 26 8x: 2 
‘eal acts | 84 wettk [lake [EB [ie ees 
an . 4 oe 5 ys41A 3 iy 54 x2 
B:ilta7|27°3 als 10% Wsiia. [asta 138% gexh [0x4 
4.7\1: ‘9 1A —-2% 5% O41HV 3 Sja 141 46x3 50x4 
5.1 Z 7-2\% 9} O41HV 73 a 117% 6x3 50x4 
3 Olisalay 3 Al3-2%4 | 5% OsIHY. [363ta 11735 Sony lasie 
16 : rn 2% | Ott WriMV |960la 145° 9|36x13 13 9gx3 
4.6]: 4 \]7-23g }10 MY [erste 240 iBone [aasexs 
4.2): : oa) Sie - 308 iit Let |siale 123 a3 sleaxdse 
4.4 ‘0 1-532 28 tein [3i2\P 118 saxty [do'sx3 
4.5): 3 GI Cc 72% 13% |C L6IH_ {312 5 123 38x2 14 40 32x 8 
4:6]200]40. 91 G| cl7-3* [13% Liny |aidla [tT {13s Bean lio sgaa's 
514. 51380/48. pgs 1 “6LHV 8x24 24 
Slt 3i450|57-0 Glali.7 | sille rSiEV |49sla wos [itd 
613 . “4 234 J Vv x2} : 
5. 2\: S| Alr-3% 1444 Bory lsosle soaghe \aaas 
4.5/3: GI Cl7-3. 13% BeLA. |s6alc 42x23 |50x3 
4.4 GI Cis-2%4 11% B4rlA |557\a fen3s2 laoxs 
4.6 GI C Hits, 11% SIA 817la 425 x34 44x3 
Gl Gly-3sg liae BGIA 965) 40x [0x4 
7 x: ; 
Loud [fala Boss's [toad 
BoIM  [e2dle jos (Seed 
41HV (|295/P — 58x4 
Soicxesctainn 
gX3 44 131x3 











The Commercial Car Journal 









January, 1933 























































































































































: GENERAL (See Keynote) TIRE SIZE MAJOR UNITS FRAME 
3 
= ol? Bs 3 ENGINE TRANSMISSION REAR AXLE e 
= a\i£ = a = 
4 s\2 3 & e| GEAR 3 
MAKE |} @ 3/E& z s 3 ee 3 2 3 3/RATIOS - 
AND c = 2; 5s n Z o= = | Be] 3 e|c e 
~ o| > ejfla = - ° 3° ° 33/5 ° a 15 E 
2 MODEL /2} § | 2/3]: 3 3 = es = eas. = > le 3 
E 5 . — E a) =” 7 SA\g0 di a 
al oak tt oe © ag 50 mn 7 |Z = 
3 be a | * > & Ss) & Exise c ‘s 
z a m5 s = a s a cs oule a s = ~ = s 
o| 21% 2 a ° ss ° o Ssl-y - w]e = 
= |e a |S] # = S = | x So x ae £ sisjz1s 8 
£ 2} § |f/sls| °& FE 2 $ ¢ $5 ¢ 6|$s/52 F $|z - 3 5 
a ZB} & |Ol[a/= ) ts) a es. = za = |adi<s = efereis a = 
1)H ndricksn36D 4R)5-12 ]6600)Op]Op] 32500 ]11200]B9.00/20 |DB9.00/20 |Wau 6-125 |6-454x5%4|Fu VU U 5) Nojown 2513x | : P 
2} (cone’d).38D 4R/12 3000/0p |Op| 40000 |13200]B9:75/20 |DB9.75/20 |Wau 6SRK |6-45¢x51, BL 60-7 [AZ Nolrat 44000 [3k Alone Opt Sxaa P 
pearance 44D 4R/12 9000/0 ‘ 14000|B9.75/22 |DB9.75/22 |Wau RB |6-5x5% 70-7 JA 7|No|Eat 44000 {[2F | AlOpt [Opt |8x3x P 
sling ousnrine Rio 15100/836x8 S40x16 Bud GF6 6-45; x6 BL 714-703]U 4/A 3/Wis SD410W|2F | R]10.3]139 |9x4axH | |I 
5 SSBT-i51 2C}....... 5500|P32x6 DP32x6 Her IXC 6-3 BL 224 |U 4) No|Tim SBT151 |SF_| T/7.4 [45.817 %x23¢ x8 |C 
6]... 998W 75 4B)... 2. 5800/P32x6 DP32x6 Her JXC_ 6-334 BL 224 = |U 4| Nol/Tim SwW75_ |WF | T/7.4 [45.817 4 x234x3 |C 
Z| ---T7SBT251 2C}......- 0|P34x7 DP34x7 Her YXC_  |6-434x4%4|BL 334 |U 4/Op [Tim SBT251 |BF_| RI6.1 |37.8|8%x3xe%e [TL 
geen feb Roles Bete les Ae Bret Wastin swat (EIB: be aare® Fe 
Bee 5 23 e ‘ No|Tim SW15 FP ; 2" 6|8x3x 4 
10 Ken... -S6SDT 2c id 10500/89.00/20  |DB9.00/20 [Her YXC2 BL 1534 |U4/A 3\Tim Sdt310w oe i 9°33 toa Ox3x 4 T 
go eT Be apes ieee lente Beat Was fine Soeur, [ee eee thas IB 
“7 eee 5 346B 4R/10 13000|B9.75/20 |DB9.75/20 |Bud GF-6 L714 |U4/A3\Tim 310W |WF]H17_25|98_4|8x3x C 
Benes 386G 4R{10 14300|Bo7220  [DBoFe/20 [Has Ifs BL 714 __ |wala aitim SWwiiowlWF |Hl76olt03 [sexe 1G 
seca eee 1 50 75/2 9.75/2 aS 17 14/A 3/Tim SW Ww , .60}103 . |8x3x 
16/Kleiber. <<. 280 4R\7 1 10060}89-00/20 |DB9.00/20 [Con 20R BL 714-60 |A 7|A 7|Tim Sw200tw|WF | R|7.75|73.6|7x3 4x |P 
a see ae ities (Beem fate BE HESS [tie Sim Beale Lisle taeaee (E 
8 f 9.75/2 75/2 Yon 22 -—60 |A 7/4 Tim Sw400W IWF R 8x3 lex > 
19 La FranR £26 4R/9-12 14900}810,50/20 |DB10.50/20 |Own 312B BL 714 |U 4| No/Tim SWD410|WF |._.|Opt |Opt |12x31gx¢_|L 
20|L ®).701 4RI5-6 $500/B8.35/20 |DB8.25/20 |Lye AEC 4|Fu VUOG JU 5] No|Ti 63703-97H|WF | R}6. 20/43. 8}7x4x 14 B 
cca ae Golem |ppoen ive cee, Ftiucevors Bimmer tes lente eee ie 
aca 00 4R\7-8 12000 DB9.75/20 |Wau 6SRL A 7| NolTimswai0W WF |H[9.g5/86.9)0s4x@ |B 
24] 52.2252li000 4R]8-10 12600 DB9.75/24 |Wau 6AB U4| 3lTimSW31lOW|WF | HI9. 251128. ox4x B 
25] 2.222111200 4R]10-12 14000 DB9.75/24 |Wau 6RB i U4|_ 3/TimSw410W|WF | H\9_ 25/128. |9x4x B 
er 1200D 10-12 14000 DB9.75/24_ |Cum.Die H6|6 BL 735 |U 5| No/TimSW410W|WFE | H/7.6 [47.6/9x4x B 
27|Maccar...SW86 4R|10-12 12850 20 Her RXCP BL 615 A5|No|Tim spec. |w4 |..|9.0 |59. [12x3x\% | 
28|Mack. ..... BRB Se 12000 Own BX Own BX |U4|NolOwn BX6 /2F |'Al6.53/46.0/914x3x%|C 
| err BQ a 15000] Own BQ ;]Own BQ A 4| No|Own BX6 2F | RI6.E 9 x! Cc 
30 itr AC 4R\8-i5 14550) Own BQ 534|Own AC |J 4| No|Own AC CD | R/926/59. 4|8x3x C 
| ree AK 4R|8-15 15900 Own BQ Own AC |A4|NolOwn AK6 = [2F_ | A|7_46/47_8|854x3x GC 
BR eceeees - aie ie tyne % — - a AC J 4) NojOwn AP cD R}9. 26/59. 4]! X3X fs Cc 
34|Mar-Herr... “Fito A-61715_10 [1 9 13800 39 |pB9.73/22_ |Her RXC Fu V UoG 3 a3 Wis SDS LOW oF it it ‘eae Saxe P 
“anaes: H320-6|10-12 |15000|22 43075 |18900|B10. 50/22. [DBL10. 50/22 |Her HXB BL 724 U 4|A 3|WisSD420A |2F | R/9°11/189'|10%4x3x% |P 
7s ares: TH330-6/12-13 {17500 |99% 50130 |20100|B11.25/24 |DB11.25/24 |Her HXD BL 734 |U4/A3/WisSD510 |2F_ | R/10.2|189. (3x36 IP 
37|Mor'd....RA-15....|4 1550|170 15500 | 5300/B6.50/20  |DB6.50/20 |Her JXC (BL 224 = |U 4| NolTim SBT75. [SF | R[5.66/35.017 4 x256x 4 (T 
<2 RSE RA20 2C|5-514 1985184 20000 | 6350|P32x6 DP32x6 Her JXC BL 224 |U 4| No|Tim SBT151 |SF_ | R|6_16|38_2/9 3, x3 4x4 (T 
39|P.-A_.34L50184 4R|....... 6600]200 34000 |13200|B9.75/20 |DB9.75/20 |Her RXB CoTNU |U4/Op|Tim Sw3i0 |W | Al9/25/49_0|10x3x%  (C 
40 "34K611S4 4R|_ 12112! 7200|180|2 34000 |14200/B9.75/20 |DB9.75/20 |Her GXA Own618290|U 4/Op |Tim SW310 |W | A|7_75/40_6] 10x3x es 3 
41 '44K779S4 4R|_. 1.2! 7500180): 44000 |14500|B10.50/20 |DB10.50/20 |Her HXA Own618290| U4/Op |Tim Sw410 |w | Alo. [47.2|10x3x% |G 
42 Relay. ..60SW 2R)10 6545)175/|2 36500 {12000} P38x7 DP40x8 Bud BA6 Fu VU16 |U 5} No|Own 60 2R |. .19.09|63.6 844x383 4xy|P 
43|SterlingFBT152 2R/814 4580|174|2 30400 | 9500/B9.00/20 |DB9.00/20 |Wau 6-110 Own UC7 |U 5| No|Own BF |'R|7.8 |55.5|10x3%4x4%4 |L 
7) apa FDT152 2R/8%4 4705|174|: 30400 | 9700|B9.00/20 |DB9.00/20 |Wau 6-110 3% |Own UC7 |U 5] No|Own 2F | RI... .|52.7|10x34%x% |L 
Be cee FDS180 4R|8-10  |8925|158 36000 |12850/P40x8 DP40x8 Wau AB 6x5%|Own UCS |U 4/A 3/Tim 310 2F | RI911 {113./15x3%x% |L 
7 FDS200 4R|10-12 |9510/159 40000 |13550|P40x8 DP40x8 Wau RB 4° \Own UCS |U 4/A 3/Tim 410 2F | RI9-1 [113 [1 5x3 14x 4 i 
i eee FCS210 4R\15-18 |10825/Op 42000 |14750|P40x8 DP40x8 Wau RB 3g (Own UC8 |U4/A 3/Own CD | RI9_5 |59.6]15x34x% |L 
Tt ee FDT200 2R/12-1214|7670)173!: 40000 |12050|P40x8 DP40x8 Wau 6-125 [(6-434¢x5%|Own UC2 |U 4/Op |Own BF | R/S. 85/58. 8/12x3 4x14 iL 
7 ee FDT250 2R/16-16 '4|8855]186|: 50000 |13550/P42x9 DP42x9 Wau RB |6-5x53%% |Own UGS _|U 4/Op |Own 2F | RI8.85155.5|15x3%x'q IL 
50 -FCT180 2R/10-1014|7265|178): 36000 |11200/P36x8 DP36x8 Wau SRL_ |6—-434x514|Own UC2 |U 4/Op |Own CD | R/8.2 |54.5|12x34%x\% |L 
51 FCT200 2R}12-1215|7635|178): 0000 |11800|P40x8 DP40 Wau 6-125 |6-43,x544|Own UC2 |U 4/Op |Own CD | R\9.3 |61.8/12x34%x% |L 
52|Wht.630SW200 4R|5-6 6245|193|2 ¥ DB825/20 |own 3AD 6-4x54%° |Own 4B |U 4| No|Tim SW200H|WF | R|6.75/44.2/81¢x3 axa |C 
53 '642SW320 4R|7-9 8025/198|210|.. 2.1.22: DB9.00/20 |Own IAB |6-434x5%|Own 7B |U 4| No|TimSW310W|WF | R 8.5 |55.6/8 4x3 axe IC 
54| || a438w420 4R19-11 — 185501198l215l. 2225! 14400!P40x8 DP40x8 Own 1AB__(6-454x5%lOwn 7B _—_‘|U 4| No/TimSW410WIWF | R110. 2169. 1181.3 4 x54/G 





KEY TO ABBREVIATIONS AND REFERENCE MAARKS 


is the Straight Rating (combined abe equipped with Cummins Model H 





GENERAL 


Chassis Price—Chassis price quoted 
applies to the standard wheelbase and 
specifications listed. All prices are 
F.O.B. factory. 
Tonnage kating—Where a spread of 
<ings is given the maximum ratings 
are for ideal operating conditions and 
the minimum for extremely difficult 
conditions; the ranges between are for 
varying operating conditions. 
Gross Vehicle Weight—Is_ chassis 
weight, plus body and cab, plus payload. 
Gross vehicle weight given for a model 
is based on maximum recommended 
tire size and not on tires listed as 
standard equipment. 
Chassis Weight Stripped—Includes 
gas, oil and water and all things included 
in chassis price. Does not include the 
weight of cab. 
Maximum Brake H. P. at Given 
-P.M.—Is actual dynamometer read- 
ing without accessories. 
Tractors—Unless given the designation 
N (meaning not available as tractor), 
all standard models may be assumed to 
be available as tract rs. 
(N) Not available as tractor. 
(T) This designation accompanying a 
en number indicates «ehicle is spe- 
cifically designed for tractor use only 
(2) Brockway—Chassis Price not yet 
established. 
(3) Corbitt—Larger engines and cor- 
responding auxiliary units provided on 
all models. 
(4) Day Elder—Model 75—1'% ton— 
same specifications except price—$945, 
and larger tire size—B6.00/20 front and 
DB6.00/20 rear. 
(5) Dodge—F-61 available as special 
tractor fuck with 146-inch wheelbase 
with model designation of F-60, at 
$2645. G-81 available as special tractor 
truck with 146-inch wheelbase with 
model designation of G-80, at $5250. 
Model G-82 available as special tractor 
truck, with 146 in. wheelbase, with 
model designation of G-80 at $5250 and 
with 170 in. wheelbase with model 
prays same of G-81 at $5285. 
(6) General Motors—Gross vehicle 
weight indicated for each model in table 
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weight of chassis, body, equipment and 
payload) for which chassis is designed 
and guaranteed to satisfactorily operate 
under average conditions. The size of 
the tires used does not affect this 
Straight Rating, but to secure maxi- 
mum tire mileage it is suggested that 
the total gross weight be limited to a 
“recommended gross weight’’ for each 
tire equipment (type number) based on 
tire capacity and assuming nominal 
body allowance will result in payload 
range for each model as shown. Models 
T-15 to T-61 inclusive are also available 
for export only as coach chassis. Double 
reduction axles optional in Models T-45, 
T-51, T-61, T-83 and T-95 at extra cost. 
Trailing type axles available on Model 
T-95 at price deduction. 
Gramm—Larger engines and _ corre- 
sponding auxiliary units provided on all 
modes! at extra cost when type of ser- 
vice demands. Wheelbases and body 
mounting dimensions may change to 
suit special requirements. Double re- 
duction axle savailable on all models 
except AX and BX. 
Gross weight indicated for each model 
in the table is the straight rating. See 
note (6). 
Series CXH is supplied with Hercules 
JXB engine in Model CXHB and Her- 
cules JXC in Model CXHC. 
(7) Grass Premier—FEight cylinder en- 
gines available on following models: 835 
with Lyc. GU at $1655 list; 865 with 
Lyc. HF at $4230; 875 with Lyc. AEC 
at $5400. 
(8a) International Harvester—A-l, 
34 ton, same as A-2 except less spring 
leaves and smaller tires. 
(8b) All Torque and Brake Horse- 
power values listed are based on engine 
outputs with all Standard Equipment 
Accessories running and are the same 
values obtaining with the truck on the 
road in actual operation. 
(9) LeMoon—Model 600 available 
with Lyc. AEC at same cost. Models 
701 and 801 available with Waukesha 
6SRL at same cost. 
(10) Sterling—Rocker arm used in 
place of springs 
(*) Sterling—These models also avail- 





Diesel engine. 

+t Reo—Models 1C and 1D are the longer 
wheelbase editions of Models 1A and 1B. 
The frame dimension of both is 7x2 *4 x *& , 


+tfReo—2J same as 2H except 166 in. 
wheelbase and price of $1695 
ttReo—3J same as 3H except wheel- 
base of 170 in. and price of $2085; 3K 
same as 3H except 185 in. wheelbase 
and price of $2155. 

(11) Studebaker-S-2 in 141 in. and 165 
in. wheelbases has 644 in. frame depth. 
(12) White—Each model shown is fur- 
nished with different specifications for 
different tonnage ratings. 


MAKES—ALL 


AB~American Bosch. 
AL—Auto Lite. 


B—Bendix. 

BB—Borg & Beck. 
BE—Bendix front, Eaton rear. 
BL—Brown-Lipe. 
BO—Bendix front, Own rear. 
Bf—Bethlehem. 

Blo—Blood. 

Bu or Bud—Buda. 


C or Col—Columbia. 
CB—Columbia front, Bendix rear. 
Car—Carter. 

Ch—Chicago. 

Ci—Ignition by compression. 
Cl or Cla—Clark. 
Cle—Cleveland. 

Co—Covert (transmission). 
Co—Continental (governor). 
Con—Continental. 

Cot—Cotta Gear. 
Cum—Cummins-Diesel 
Det—Detroit Lubricator. 
DG—Detroit Gear and Machine. 
DR—Delco Remy. 


Eat—Eaton. 

Ei—Eisemann. 

En—Governor built in engine 
EV—Electro-Vac (gov.) Pierce. 
Fe—Fedders. 

Fu—Fuller. 


Ge—Gemmer. 
GO—G. & O. 


Ha—Handy (governor). 
Ha—Hannum (steering gear). 
HaS—American Car & Fdry. 
Her—Hercules. 
HS—Merchant & Evans (clutch). 
HS—American Car & Fdry. (governor). 
Jac—Saginaw. 
Jo—Jones. 
KP—Handy. 
L—Lockheed. 
iN—Leece Neville. 
Lo—Long. 
LO—Lockheed front, Own rear 
Lyc—Lycoming. 
Mc—McCord. 
Ma—Marvel. 
ME—Merchant & Evans, 
M M—Mechanics Mach. 
Mo—Modine (radiator). 
Mo—Monarch (governor). 
My—Mallory. 
NE—North East. 
No—Not supplied. 
ns—No Standard. 
O or Ow—Own. 
Op or Opt—Optional. 
Pe—Pierce (governor). 
Pe—Perfex (radiator). 
Pet—Peters. 
PeS—Peters and Spicer. 
PS—Peters & Snead. 
RB—Robt. Bosch, 
Ro—Rockford. 
Ros—Ross. 
S—Steeldraulic. 
Sal—Salisbury. 
Sc—Scintilla. 

Sch—W heeler-Schebler. 
She—Sheldon. 
Shu—Shuler.” 
SpB—Spicer and Blood. 
a: 
§ SpP—Spicer and Pick 
Ste—Detroit Lubro Teatenet. 
Ste or St—Sterling. 
Str—Stromberg. 
Ti—Tillotson. 
T or Tim—Timken. 
TO—Timken front, Own rear. 
WG—Warner Gear. 
Wa or War—Warner Corp. (steering 

gear) 
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KEY TO ABBREVIATIONS AND REFERENCE MARKS 


MAKES—ALL—Continued 


Wa—Waukesha (governor). 
Wau—Waukesha. 

W or Wis—Wisconsin 
Wo—Woblrab. 

Ws— Westinghouse. 
Yo—Young. 


Zen—Zenith. 


BRAKES—SERVICE 


Location 


2—Two Wheels, rear only. 
2/4—Two-wheel brakes eftective on all 
four wheels through driveshaft. 
T/4—Brake on transmission effective on 
all four wheels through driveshaft, 
4—Four Wheels, front and rear 

4r—Four Wheels, rear only. 

6—Six Wheels, front and rear. 
J—Jackshaft. 

P—Propeller shaft. 


Type 
i—Internal. 
X—External. 


Operation 

A—A 

b—hydraulle and mechanical. 
H—Hydraulic. 
M—Mechanical. 

vV—Vacuum, 


BRAKES—HAND 


Location 


C—Center of double propeller shaft. 
2—Rear —— 

4—Four whee! 

R—Worm or one gearshaft. 
T—Transmission. 

F—Driveshatft. 


Type 
X—External. 
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BRAKE DRUMS 


Material 


a—Cast alloy iron. 
A—American Car Fdry. 
D—Dayton. 
E—Ermailite. 
G—Gunite. 
H—Hunt Spiller, 
c—Cast iron. 
f—Forged steel. 
Pressed steel. 
— Pressed a 
s—Cast ste 
(Where a ‘combination of any of the 
above is used, the first reference mark 
applies to the front and the second to 
the rear drums.) 


CLUTCH 


Type 
D—Miultipte disk. 
dp—Double plate. 
O—Plate in oil. 
P—Single plate 


ENGINE 


Valve Arrangement 

F—Inlet valve in head; exhaust valve 
at side. 

H—lIn head. 

L—"L” head. 


Camshaft Drive 


C—Chain. 
G—Gear. 


Piston Material 
A—Aluminum alloy 
B—Semi-steel. 

C—Cast iron. 

N—Nickel iro 

$—Alumiaum alloy with strut. 


Main Bearings 


r—Rear main bearing. 
B—Ball bearing. 


Oiling System 
CC—Pressure to main, connecting rod 
and camshaft bearings. 
FP—Pressure to main, connecting rod, 
camshaft bearings and piston pins. 
PC—Pressure to mains and connecting 
rod bearings. 

G—Pump, gravity and splash. 
PS—Pressure with splash. 
$P—Circulating with splash, 


FRAME 


Type 


T—Channel tapered front ena a 
L—Channel reinforced with li 
B—Channel reinforced with both liner 
and fishplate. 
P—Channel reinforced with plate. 
TL—Channel tapered front and rear 
reinforced with liner. 

Drop Center 
Tf—Tapered front 


FUEL SYSTEM 


Fuel Feed 


E—Electric pump. 
G—Gravity. 
M—Mechanical pump. 
P—Pressure. 
V—Vacuum, 


REAR AXLE 


Final Drive and Type 
B—Bevel. 

C—Chain. 

D—Dead. 

Fe coating. 

H—Hypoid. 

i—internal Gear. 

2—Double Reduction. 
R—Relay—Pendulum Drive. 
i = _— bevel. 

w/3—Worm or Double Reduction 
Optional. 


4—Semi-floating. 
%4—Three-quarter floating. 


Drive and Torque 
A—Radius Rods and Torque Arm, 
H—Hotchkiss. (springs) 
R—Radius Rods 

T—Torque Arm. 

U—Torque Tube. 


SPRINGS 
Auxiliary Type 
— above or below main 


4 ee elliptic. 
| ag spring. 


0. 
O—Optional. 


TIRES 


B—Balloon. 

DB—Dual Balloons. 

P—High Pressure Pneumatics. 
DP—Dual High Pressure Pneumatics, 
S—Solids. 

DS—Dual Solids. 

°—Pneumatics at extra cost. 


TRANSMISSION 


Location 
A—Amidships. 

J—Unit with | jackshaft. 
U—Unit with engine. 


Auxiliary Location 


oe eee. q sii 
p—Optional at extra c 
A—Amidships. 

R—Rear of amidships main transmission, 
U—Unit with engine. 


WHEELS DRIVEN 


2C—Center pair of rear wheels. 
2R—Rear pair of rear wheels. 
4F—Front and center pair ofrear wheels. 
an ok rear wheels. 

Ww 


January, 1933 








56 


Coordination of Transport 


Services As It Stands Today 


CoNTINUED FROM PAGE 13 


tal stock of which is owned entirely 
by railroad companies of the U.S. 

Coordinated motor-rail freight 
transportation services divide into two 
principal classes: all coordinated line- 
haul services, and coordinated term- 
inal services. 

A number of railroads have estab- 
lished coordinated motor and railroad 
freight transportation in their line- 
haul services in order to improve the 
speed of transportation, to reduce the 
cost of certain types of transport serv- 
ices, to render more flexible services 
or to serve territories which cannot be 
served with railroad facilities. 

Motor truck services are used by a 
number of railroad lines to improve 
the operation of local way-freight 
trains. These trains were once stop- 
ped at each local station along the di- 
visions over which they operated in 
order to deliver and pick-up a small 
number of consignments of less-than- 
carload freight at each local station. 
One of the most important examples 
of this type of coordinated motor-rail- 
line-haul transportation is the use of 
motor truck service to supplement 
way-freight train service by the Penn- 
sylvania. On one division of that road, 
way-freight trains are stopped at 
zone-stations only where all outbound 
shipments and inbound shipments 
from or to other stations in each zone 
are picked up or delivered by the way- 
freight trains, and the shipments are 
transported to or from the other sta- 
tions in the respective zones by motor 
trucks operated by motor haulage 
companies acting as agent of the rail- 
road company. This plan of operation 
has improved the railroad freight 
service materially by elminating the 
interference of the way trains, which 
formerly made stops at stations every 
mile or so along the line, with pas- 
senger and freight trains that now 
make only a few stops at the zone sta- 
tions, thereby reducing the running 
time of such trains to a fraction of 
the former operating schedule. 

Another important type of coordin- 
ated line-haul motor-rail freight serv- 
ice is the “Blue Streak” freight serv- 
ice offered by the St. Louis-South- 
western Railway Lines, usually known 
as the Cotton-Belt System, between 
St. Louis, Missouri, and points in the 
Southwest. Specially inspected rail- 
road freight cars and fast passenger 
locomotives are used on the “Blue 
Streak.” The train is scheduled to 
leave St. Louis at 5.30 P.M. each day 
and to arrive at Shreveport, La., the 
next morning at 11.50 A.M. The dis- 
tance between these cities is 592 miles. 
Stops are made at intermediate points, 
such as Jonesboro, Stuttgart, Pine 
Bluff, Little Rock, and Camden, 
Arkansas; and at Texarkana, Texas, 
where motor trucks complete this 
high-speed transportation service. 

The “Ferry Truck” service of the 
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Chicago, North Shore and Milwaukee 
Railroad is another interesting and 
important type of coordinated railroad 
and motor freight service. This rail- 
road owns trailers which are placed 
by tractors at the warehouses of ship- 
pers to be loaded with less-than-car- 
load freight shipments. When loaded, 
the trailers are conveyed by tractors 
to the railroad stations, where the 
vehicles are run on their own wheels 
aboard railroad flat cars, which are 
equipped with clamps to hold the 
trailers in place during the railroad 
journey. At destination, the trailers 
are run off the railroad flat cars and 
conveyed to the warehouses of con- 
signees by tractors. 

Somewhat similar to the “ferry- 
truck” service, is the service offered 
by several eastern railroads, including 
the Pennsylvania Railroad, collec- 
tively known as “Truck-Body” serv- 
ices. Under this arrangement, de- 
mountable truck bodies are loaded at 
the warehouses of shippers or at the 
stations of motor haulage companies 
with merchandise freight of any kind. 
After being loaded, the demountable 
truck bodies are placed upon motor 
truck chassis and conveyed to rail- 
road stations, where the truck-bodies 
are lifted by crane conveyors to rail- 
road gondola cars. The bodies are 
transported by railroad to destination, 
where they are lifted from the rail- 
road cars and placed upon truck 
chassis to be hauled to the warehouses 
of the consignees. 

Akin to the “truck-body” and “ferry- 
truck” “truck” services are the “con- 
tainer-car” services which have been 
the objects of high hopes and acri- 
monious discussion for the past ten 
years. The containers are designed 
for use as interchangeable equipment 
between railroads and motor trucks. 
The freight is loaded into the con- 
tainers by individual shippers at their 
places of business or by freight for- 
warding companies at their concen- 
tration stations, to be hauled by motor 
truck to the railroad freight stations. 
Here the containers are hoisted by 
cranes to railroad cars, of the gon- 
dola or flat types, especially equipped 
to receive batteries of containers. At 
destination, the containers are lifted 
from cars by cranes or transferred 
from the railroad cars to motor trucks 
or station platforms for delivery to 
the distribution stations of the freight 
forwarding companies or to the places 
of business of the consignees. Con- 
tainer car service has been of greatest 
usefulness to the freight forwarders. 

Another type of coordination which 
is not as a rule considered when plans 
of railroad and motor freight coordin- 
ation are discussed, is the coordinated 
service offered shippers and consignees 
by the freight forwarding companies. 
These companies act as intercepting 
agents who collect small less-than-car- 
load shipments from shippers, truck 
the shipments to concentration sta- 
tions connected with railroad lines, 
load the shipments into classified car- 
load lots or into container lots, for- 






ward the shipment by railroad to their 
destination distribution centers, and 
distribute the consignments to their 
intended consignees by local motor 
trucking or short-haul highway motor 
freight services. 

The coordination of railroad and 
motor transportation is also found in 
various parts of the United States 
where motor vehicles are used to re- 
place railroad services upon branch 
lines where the volume of traffic is so 
light as not to justify the costs of 
operating railroad train services. 

Motor vehicles are also used in co- 
ordinated line haul service to connect 
disconnected lines of railroad or to 
serve “cross-country” routes between 
railroad lines or divisions, where the 
distances are unduly long by all-rail- 
routes, or when traffic can be kept out 
of congested areas by the use of 
“cross-country” highway routes. 

A number of railroads operate, usu- 
ally through subsidiary motor trans- 
portation companies, all-highway 
transportation services. The vehicles 
used in these services are often in- 
cluded in the census figures purport- 
ing to show the extent of coordination 
of motor-and-rail transportation fa- 
cilities. These all-highway services 
are not coordinated but directly com- 
petitive services. They are no more 
coordinated services than if motor 
transportation companies bought rail- 
road properties and entered the rail- 
road business. 

Now we may turn for even a briefer 
listing of the ways in which motor 
vehicles are used in coordinated ter- 
minal services. Motor vehicles are 
used either by railroad, steamship or 
other line-haul carriers in a great 
variety of ways to perform various 
kinds of terminal services. These ter- 
minal services may be performed by 
motor vehicles owned by other types 
of carriers, by vehicles owned and 
operated by subsidiary companies, by 
vehicles owned and operated by 
agency motor transport carriers, or 
by motor carriers acting as partici- 
pating carriers in joint route and rate 
arrangements, 

Types of coordinated rail-and-motor 
terminal coordinated services include: 


_ First: The use of motor truck service 
in lieu of lighterage and carfloatage serv- 
ices, as is done by the railroads serving 
New York, through the use of agency 
motor haulage companies, where motor 
trucks are used to transport freight be- 
tween the railhead stations on the Jersey 
side of the New York Harbor to “inland” 
stations on Manhattan Island and Long 
Island, in place of lighters and carfloats 
and pier stations. 

Second: The extension of railroad serv- 
ices to stations not connected with rail- 
road tracks, through the use of the cart- 
age vehicles of motor transport agents 
to enable the railroads to serve shippers 
and consignees located at points not 
served by the railroads, such as the 
terminal cartage service between the rail- 
road freight stations at East St. Louis, 
Ill., and the universal ‘‘off-track’”’ stations 
of the Columbia Motor Terminals Co. 
at St. Louis, Mo. 

Third: The use of motor trucks in rail- 
road trap or ferry car services between 
railroad stations and industrial plants, to 
replace railroad freight cars, the carrying 
capacities of which are unnecessarily 
large, and to avoid circuituous movements 
via rail between railroad stations and in- 
dustrial shippers and consignees. 


TURN TO PAGE 57, PLEASE 
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Viscosity Change in a Perfect 
Engine Reflects Oil Quality 


CONTINUED FROM PAGE 25 


oil was then placed in turn in the en- 
gine and used for about 1000 miles, 
at which point the oil was drained 
and tested for viscosity and general 
condition. Oil A, in chart 1, curve 1, 
was used for reference because it was 
known to be an oil of very high qual- 
ity. The first test run checked the 
mechanical and operating conditions 
of the engine and the slight increase 
in viscosity of this oil confirmed the 
assumption that the oil was of high 
quality and the engine in excellent 
mechanical condition. 

The second run, using oil B, showed 
an increase in viscosity from an 
S.A.E. 30 to almost S.A.E. 40. The 
oil when drained was much blacker 
than oil A and was slightly contami- 
nated with sludge and free carbon 
particles indicating a decomposition 
of the oil in service. The action of oil 
B in this test indicates that it con- 
tained a higher percentage of light 
oil and a corresponding higher per- 
centage of heavy oils than oil A be- 
cause both had same initial viscosity. 

Oil C was still worse. At the end 
of its test run viscosity had increased 
from §.A.E. 30 to more than 50. When 
drained, it was badly fouled with 
sludge and free carbon particles and 
of a thick, tarry nature. There could 
be no doubt about the relative lubri- 
cating value of oil C as it came out of 
the crankcase and oil A as it was 
drained. 

At the end of the third test the en- 
gine crankcase was thoroughly flushed 
out with reference oil A, the spark 
plugs were cleaned and reference oil 
A was put in for a test run of 1000 
miles to check any possible change in 
the engine. When oil was drained, it 
was found to have increased its vis- 
cosity about the same as in the first 
test but it was slightly contaminated 
with sludge which was no doubt car- 
ried over from the test run with oil C. 

Test run 5 was with oil D which 
showed greater increase in viscosity 
than oil B but less than oil C. Oils B 
and C were then repeated, following 
which oil B was given a third test and 
the final test run was with the refer- 
ence oil A. There is some variation 
in second test runs with oil, as B and 
C, but general agreement in result. 

When oils of entirely too high vis- 
cosity are used in an engine, the 
change in viscosity of a poor oil is not 
much different than the change in vis- 
cosity of a good oil. This is shown in 
the tests illustrated on the upper 
curve in chart 1. Both oils were of 
approximately §S.A.E. 60 viscosity, 
entirely too high for this engine. Oil 
A sells for approximately three times 
as much as oil B. Oil A was used 
for 4000 miles, being drained and vis- 
cosity determined each 1000 miles, 
and oil C was used for about 5000 
miles with draining and testing every 
1000 miles. After running the test on 
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the A oil new piston rings were in- 
stalled, carbon cleaned and valves 
ground before the test on oil C. 

In both cases there was a slight 
increase in viscosity, after which 
there was dilution. There was con- 
siderable trouble in maintaining the 
plugs at full efficiency, no doubt be- 
cause they were being fouled and sub- 
jected to high temperature. The 
tendency toward crankcase dilution 
may be accounted for by sticky valves 
and the sludge trouble. The C oil at 
draining period had a higher percent- 
age of insoluble sludge and free car- 
bon but otherwise there was very lit- 
tle difference in the action of the two 
oils. This and other experiments 
seem to indicate that when oils of 
excessively high viscosity are incor- 
rectly used in engines, the cost of 
the respective oil is unimportant so 
far as lubrication is concerned. 

We conducted an experiment which 
checked both oil and engine and the 
change in viscosity was found to be 
entirely in accord with the tests in 
actual operation reported in this and 
the preceding article. During the ex- 
periment, shown in chart No. 2, we 
tested viscosity at several points, 
without draining the oil, in order to 
get a closer check on viscosity of the 
oil in the crankcase. At the start of 
the test the crankcase was filled with 
an oil equivalent to S.A.E. 40 vis- 
cosity which we compounded from a 
heavy S.A.E. 70 oil and the very light 
oil recovered from an oil reclaimer, 
frequently called penetrating oil. A 
test at the end of 500 miles of oper- 
ation showed viscosity more than 
S.A.E. 60, and when the oil was 
drained at 1000 miles it had become 
almost equal in viscosity to S.A.E. 70, 
which was the same as the original 
oil. During this test run it was nec- 
essary to add a few extra quarts of 
the S.A.E. 70 oil but this did not have 
any appreciable effect on results. 
Fresh oil of S.A.E. 70 viscosity was 
put in the crankcase and an old set of 
spark plugs were installed and the 
carburetor was adjusted for a rich 
mixture. At the end of 500 miles vis- 
cosity was down to about 50. At this 
point the carburetor was cut down a 
trifle and at the end of 1000 miles test 
run the viscosity was down to almost 
40. It was not necessary to add any 
more oil during this test run and the 
oil level was practically the same at 
the end of the test as at the beginning. 

At this point, the start of run three, 
the carburetor was properly adjusted 
to its original setting, new spark 
plugs were installed and an S.A.E. 40 
oil was used in the crankcase. Dur- 
ing this period there was an increase 
in viscosity to 45. At the start of run 
four, the old spark plugs were put 
back and the carburetor reset for a 
rich mixture and the crankcase was 
again filled with new oil of S.A.E. 40 
viscosity. At the end of 1000 miles 
viscosity was down below S.A.E. 30, 
as shown at the end of run four. 

During run five viscosity was tested 
without drainage at three points. The 
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run was started with S.A.E. 30 oil 
in the crankcase and the carburetor 
adjustments and spark plugs as in 
test run four. The last oil used was 
of low quality, judging from the price, 
and the oil was not changed but new 
oil was added as needed from time to 
time. The length of test run five is 
4250 miles. The first test of viscos- 
ity showed a decided drop, indicating 
dilution, and from this point on there 
was a steady increase in viscosity un- 
til it reached more than 40 when it 
was drained out. The change in vis- 
cosity in this oil during this run is 
explained as follows: Gasoline pass- 
ing by the rings caused dilution and 
lowering of viscosity for the first 1000 
miles. During this time evaporation 
of the light oil, included in the crank- 
case oil, was exceeded by the gasoline 
coming down from the cylinders. The 
light oil ends continued to evaporate, 
and as new oil was added the remain- 
ing oil in the crankcase became of 
higher and higher viscosity. A point 
was reached where normal dilution 
did not maintain the low viscosity and 
this was partly due to the fact that 
the decreased lubrication value of the 
very heavy oil caused an increase of 
engine temperature. 
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Fourth: The interchange of freight 
among railroads by motor trucks used in 
lieu of railroad freight cars, in order to 
take advantage of the smaller motor 
vehicular units, to reduce transfer time, 
and to eliminate round-about railroad 
terminal interchange movements. 

Fifth: The use of motor trucks in place 
of railroad equipment in distributing ship- 
ments from main freight stations to out- 
lying freight stations of the same rail- 
road, and in concentrating shipments de- 
livered at the outlying stations at princi- 
pal carload freight houses so as to make 
possible the heavier and motor direct 
loading of freight cars. 

Sixth: Substitution of motor truck for 
railroad service in connection with move- 
ments of freight between points in the 
same terminal area, so as to keep intra- 
terminal freight movements out of the 
congested terminal areas entirely. 

Seventh: The connection of railroads 
and steamship lines by motor trucks in 
lieu of railroad switching services. 

Eighth: The substitution of motor 
trucks for railroad freight cars and 
switching service to connect steamship 
piers with industrial sidings of shippers 
and consignees. 

Ninth: Organized cartage service, in- 
cluding store-door pick-up and delivery 
services. 


Coordination is not a panacea for 
all ills of transportation, but it is a 
means of conserving the best interests 
of carriers and shippers. Progress is 
being made in coordination, but the 
ultimate achievement of a comprehen- 
sive system of coordination depends 
upon the more complete understanding 
of the true ccsts of transportation of 
each type of carrier, a fair and equit- 
able system of local, state and federal 
taxation, and a constructive and com- 
prehensive system of regulation of all 
types of carriers, so as to give each 
type of carrier the fullest opportunity 
to fill the role on the stage of trans- 
portation for which it is economicaily 
best fitted. 


January, 1933 





